/^tlTrS 


■^U    UY 


W^0^   Or     IMW«^' 


VK' 


\ 


THE 

HIGH    SCHOOL 

ARITHMETIC 


FOR   USE  IN 


15ig^  ^c^oofe,  €o%ia^e  ^netttu^ee 


SENIOR  FORMS  OF  PUBLIC  SCHOOLS. 


BY 

W.    H.    BALLARD,    M.A., 

Inspector  of  Schools,  Hamilton. 

A.  C  McKAY,  B.A., 

Professor  of  Mathematics  and  Physics,  McMaster 
University,  Toronto. 

AND 

R.  A.  THOMPSON,  B.A., 

Mathematical  Master,  Collegiate  Institute,  Hamilton. 


AUTHORIZED  BY  THE  DEPARTMENT  OF  EDUCATION. 


ROSE    PUBLISHING    COMPANY    (Ltd.). 
1891. 


Entered  according  to  Act  of  the  Parliament  of  Canada,  in  the  year  oue 
thousand  eight  hundred  and  ninety-one,  by  the  Rose  Publishing 
Company  (Limited),  at  the  Department  of  Agriculture. 


printed  and  bound  bt 
Hunter,    Rose   &   Company, 

TORONTO, 


PRKFACE^. 


This  Arithmetic  has  been  prepared  for  the  use  of  pupils 
in  High  Schools  and  Collegiate  Institutes,  and  also  for 
those  in  the  higher  forms  of  Public  Schools.  It  is  intended 
to  be  not  merely  a  collection  of  problems,  but  also  a  series 
of  graded  questions  in  which  the  whole  theory  of  arithmetic 
is  developed. 

The  work  is  largely  a  transcript  of  notes  on  which  we 
have  based  our  practical  teaching  for  some  years.  Many 
of  the  original  problems  and  methods  of  solution  will  be 
recognized  by  our  former  students. 

A  Glossary  of  Terms  and  Tables  has  been  introduced 
which,  though  not  lengthy,  will  be  found  to  include  all 
necessary  reference  for  ordinary  arithmetical  teaching. 
The  table  of  Powers  will  be  of  use  in  connection  with  the 
chapters  on  Compound  Interest  and  Annuities  ;  it  will  also 
apprise  pupils  of  the  existence  of  tables  for  facilitating 
the  longer  computations. 

The  treatment  of  Vulgar  and  Decimal  Fractions  intro- 
duces the  pupil  to  a  series  of  propositions  of  close  mathe- 
matical reasoning,  with  the  results  of  which  he  is  already 
more  or  less  familiar. 

The  Roots  of  Numbers  and  Mensuration  are  presented  in 
a  novel  manner,  as  far  as  text  books  are  concerned  ;  the 
methods  here  developed  have  been  successfully  tested  in 
our  classes. 

We  have  thought  it  advisable  to  introduce  a  special 
collection  of  simple  problems  on  the  Metric  System. 


VI  IPREPACE. 

The  four  hundred  problems  on  Fractions  and  the 
Elementary  Rules  appear  as  a  recognition  of  the  necessity 
felt  by  teachers  of  reviewing  the  earlier  work.  A  number 
of  these  have  been  selected  from  the  Entrance  Examination 
papers. 

The  Problems  Arising  from  Business  Transactions,  as 
well  as  those  on  Roots  of  Numbers  and  Mensuration,  have 
been  arranged  in  a  progressive  series  which  presents  a 
logical  development  of  the  principles  involved. 

Under  General  Problems  we  have  included  one  thousand 
examples  arranged  in  two-page  sets  of  approximate  order 
of  difficulty.  These  will  furnish  material  for  review  of 
all  previous  sections. 

We  give  a  few  pages  of  problems  illustrating  some 
Properties  of  Numbers,  which  will  be  foand  a  suitable 
supplement  to  those  given  on  pages  129-139. 

In  the  Selected  University  Problems  we  feel  that  we 
have  preserved  in  a  more  convenient  form  a  number  of  the 
best  problems  that  have  appeared  on  Toronto  University 
examination  papers  for  the  past  thirty  years. 

The  sets  of  complete  Examination  Papers,  in  addition  to 
presenting  a  number  of  carefully  prepared  problems,  will 
serve  to  acquaint  the  student  with  examination  standards. 

W.  H.  BALLARD. 

A.  C.  McKAY. 

R.  A.  THOMPSON. 
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ARITHMETIC. 


GLOSSARY— Terms  and  Tables. 

Agent. — A  person  authorized  to  transact  business  for 
another. 

Annuity. — A  periodical  payment  made  annually  or  at 
more  frequent  intervals,  for  a  fixed  term  of  years  or 
during  the  life-time  of  some  person. 

Assets. — The  property  of  a  debtor  available  for  the  satis- 
faction of  his  creditors. 

Average. — The  average  of  several  quantities  is  that 
quantity  which^  when  repeated  as  many  times  as  the 
number  of  the  quantities,  will  give  an  aggregate  equal 
to  the  aggregate  of  these  several  quantities. 

Bank  Discount. — The  amount  deducted  from  the  face- 
value  of  a  note  when  sold  to  a  bank.  It  is  reckoned 
as  simple  interest  on  the  face-value  for  the  time 
before  the  note  falls  due. 

Bill  of  Exchange. — A  written  order  directing  some  per- 
son (or  a  bank),  to  pay  to  some  other  person  a  stated 
sam  of  money. 

Bonds. — "Written  or  printed  contracts,  made  under  seal, 
promising  to  pay  a  certain  sum  of  money  at  a  specified 
time.  They  are  issued  for  money  borrowed  by  Gov- 
ernments, Cities,  Towns  and  other  Corporations. 
They  usually  bear  interest  which  is  paid  at  certain 
stated  times. 

Broker. — A  man  who  buys  and  sells  stocks  for  others. 

Brokerage. — Payment  made  to  a  broker  for  buying  or 
selling  stocks  ;  it  is  usually  calculated  as  a  percentage 
on  the  amount  of  the  stock. 

Chord  of  a  Circle. — A  straight  line  joining  two  points 
on  the  circumference. 
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Commission. — An  allowance  or  payment  made  to  a  com- 
mission merchant  or  agent  for  the  transaction  of 
business  ;  it  is  usually  calculated  as  a  percentage  on 
the  money  actually  involved  in  the  transaction. 

Compound  Interest. — Interest  not  only  on  the  principal 
but  on  the  interest  added  to  the  principal  when  it 
becomes  due. 

Banks  usually  add  the  interest  to  the  principal 
every  six  months. 

Cone. — A  solid  whose  base  is  a  circle  and  whose  curved 
surface  tapers  uniformly  to  a  point  called  the  vertex. 

Consignee. — The  person  (or  firm)  to  whom  goods  are  sent. 

Consignment. — A  shipment  of  goods  sent  to  a  commission 
merchant  to  be  sold. 

Consignor. — The  person  (or  firm)  who  sends  goods  to 
another. 

Consols. — An  abbreviation  for  consolidated  annuities,  the 
funded  debt  of  Great  Britain. 

Corporation. — An  association  of  persons  for  the  transac- 
tion of  business  :  its  legal  rights  are  in  many  respects 
the  same  as  those  of  a  single  person. 

Coupon. — An  interest  certificate  attached  to  a  bond  ;  to  be 
detached  and  presented  for  payment  when  the  interest 
is  due. 

Course  of  Exchange. — The  rate  connecting  the  units  of 
value  of  two  countries,  according  to  which  bills  of 
exchange  for  the  time  being  are  negotiated. 

Creditor. — A  person  (or  firm)  to  whom  money  is  due. 
Cube  Root. — One  of  the  three  equal  factors  of  a  number. 
Customs. — Taxes  or  duties  imposed  on  imported  or  ex- 
ported goods. 

An  ad  valorem  duty  is  calculated  as  a  certain  per- 
centage of  the  value  of  the  goods  as  shown  in  the 
invoice. 

A  specific  duty  is  assessed  upon  the  number,  weight 
or  measure  of  the  goods,  without  regard  to  value. 
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Days  of  Grace. — Three  days  of  grace  are  allowed  by 
law  after  a  note  is  nominally  due  (that  is,  after  the 
expiration  of  the  time  named  in  the  no'te  for  Its  pay- 
ment,) before  it  is  leg-ally  due. 

Debenture. — A  deed  or  contract  by  which  certain  property 
is  charg-ed  with  the  repayment  of  money  lent,  together 
with  interest  at  a  fixed  rate.  Debentures  usually 
have  interest  coupons  attached. 

Debtor. — A  person  (or  firm)  owing  money  to  another. 

Deferred  Annuity. — An  annuity  that  does  not  begin 
until  some  future  time. 

Discount. — An  abatement  or  reduction  from  a  stated  price 

or  value. 
Dividend. — The  sum  divided  among  the  stockholders  of  a 

company  as  the  profits  of  the  business. 

Draft. — An  order  directing  some  person  (or  a  bank)  to 
pay  a  specified  sum  of  money  to  some  other  person. 

Duty. — See  Customs  above. 

Endowment  Policy. — An  insurance  policy  that  secures  to 
the  person  insured  a  certain  sum  of  money  at  a  speci- 
fied time,  or  to  his  heirs  if  he  die  before  that  time. 

Equated  Time. — The  time  at  which  several  sums  of 
money  due  at  different  times  may  be  paid. 

Equation  of  Payments. — The  process  of  finding  the 
equated  time. 

Evolution. — The  process  .of  finding  roots  of  numbers. 

Exchange. — The  system  by  which  persons  living  in  dif- 
ferent countries^  or  persons  living  in  distant  parts 
of  the  same  country _,  discharge  their  debts  to  each 
other. 

Factor. — The  factors  of  a  number  are  a  set  of  numbers 
whose  product  is  the  given  number. 

Frustum. — The  portion  of  a  cone  or  pyramid  included 
between  its  base  and  a  plane  parallel  to  the  base. 
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Instalment. — A  payment  made  annually  or  at  some  otlier 
stated  period. 

Insurance. — A  guarantee  of  payment  of  a  specified  sum 
of  money  in  tiie  event  of  tlie  loss  of  property  by  fire^ 
shipwreck,  etc.,  or  loss  of  life. 

Interest. — The  sum  paid  for  the  use  of  money. 

Liabilities. — Debts. 

Net  Proceeds. — The  amount  that  remains  of  the  money 
received  for  property  after  paying-  the  expenses  in- 
curred in  disposing  of  it. 

Net  Price. — The  price  of  goods  after  the  trade  discount 
has  been  deducted  from  the  marked  price. 

Note. — A  written  promise  to  pay  a  specified  sum  of  money 
at  a  stated  time  and  place. 

Parallelopiped. — A  solid  having  six  faces,  each  face 
being  a  parallelogram.  If  the  faces  are  all  rectan- 
gles, the  solid  is  called  a  rectangular  parallelopij)ed. 

Partial  Payment. — Part  payment  of  a  note_,  bond  or 
other  obligation. 

Par  of  Exchange. — The  rate  connecting  the  unit  of  valjue 
of  one  country  with  the  unit  of  value  of  another 
country,  the  intrinsic  value  only  of  the  units  being 
considered. 

PARTNERSHip.-T-The  associatiou  of  two  or  more  persons 
with  joint  capital,  for  the  carrying  on  of  some  par- 
ticular business. 

Par  Value. — The  par  value  of  a  stock  certificate  or  bond 
is  the  original  value  or  the  amount  stated  in  the  cer- 
tificate. 

Percentage. — The  result  obtained  by  taking  a  certain 
number  of  hundredths  of  a  given  quantity. 

Perpetual  Annuity,  or  Perpetuity. — ^An  annaity  that 
continues  forever. 

Plinth. — A  rectangular  parallelopiped  having  two  op- 
posite faces  square. 
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Poucy. — The  written  agreement  or  contract  guaranteeing 
insurance. 

Poll  Tax. — A  tax  levied  equally  on  all  taxable  persons. 

Polygon. — A  plane  figure  bounded  by  straight  lines. 

Polyhedron. — A  solid  bounded  by  planes. 

Power. — When  a  product  consists  of  the  same  factor  re- 
peated any  number  of  times  it  is  called  a  power  of 
that  factor. 

Preference  Stock. — That  part  of  the  stock  of  a  company 
on  which  a  certain  percentage  must  be  paid  before 
any  dividend  can  be  declared  on  the  ordinary  stock. 

Premium. — The  sum  paid  for  insurance.  Also  the  excess 
of  market  value  above  par  value. 

Present  Worth. — The  present  value  of  a  sum  of  money 
due  at  some  future  time. 

Principal. — The  sum  of  money  for  the  use  of  which  in- 
terest is  paid. 

Prism. — A  polyhedron  of  which  two  opposite  faces  are 
parallel  polygons,  connected  by  plane  faces  at  right 
angles  to  their  parallel  faces. 

Pyramid.—  A  polyhedron  of  which  one  face  is  a  polygon, 
and  the  other  faces  are  triangles  having  a  common 
vertex. 

RectAx^gle. — A  right-angled  parallelogram. 

Right- Angled  Triangle. — A  triangle,  one  of  the  angles 
of  which  is  a  right  angle.  The  side  opposite  the  rij^ht 
angle  is  called  the  hypothenuse. 

Root. — A  root  of  a  number  is  one  of  the  equal  factors  of  a 
number. 

Sector  of  a  Circle. — A  plane  figure  bounded  by  two 
radii  of  a  circle  and  the  part  of  the  circumference  in- 
tercepted by  these  radii. 

Share. — One  of  the  equal  parts  into  which  the  capital  of 
a  company  is  divided. 
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Stocks. — The  shares  of  companies  and  the  bonds  of  gov- 
ernments and  corporations. 

Sphere. — A  solid  bounded  by  a  surface,  every  point  of 
which  is  equally  distant  from  a  certain  point  within, 
called  the  centre. 

Square  Root. — One  of  the  tAvo  equal  factors  of  a  number 
is  called  the  square  root  of  the  number. 

Tangent. — A  straight  line  which  meets  a  circle,  but  when 
produced  does  not  cut  it. 

Trade  Discount. — A  deduction  from  the  regular  or  marked 
price  of  an  article  :  it  is  usually  expressed  as  such  a 
*'per  cent,  oft'." 

Trapezium. — A  four-sided  plane  figure  having  two  sides 
parallel. 

True  Discount. — ^The  difference  between  the  present  worth 
of  a  debt  and  the  whole  debt ;  hence  true  discount  is 
equivalent  to  the  interest  on  the  present  worth  of  the 
debt. 

Wedge. — A  triangular  prism. 

Zone. — That  part  of  the  area  of  a  circle  included  between 
two  parallel  chords. 


TABLES  OF  LENGTH,  WEIGHT,  VOLUME,  Etc. 

LENGTH. 

The  Standard  unit  for  the  measurement  of  length  is 

the    YARD. 

1  yard    =3  feet  =  36  inches. 

5 J  yards  =  1  rod  (pole  or  perch). 
1760  yards  =  1  mile. 
22  yards  =  1  chain  =  100  links. 
220  yards  =  1  furlong. 

2  yards  =  1  fathom. 

Also^  4  inches  =  1  hand^  used  in  measuring  the  height 
of  horses. 


TABLES. 
AREA. 


A  square  foot  =144  square  inches. 
A  square  yard  =     9         ^*     feet. 
A  square  rod    =30^         ♦'     yards. 
An  acre  =  10  square  chains. 
=  160     ''      rods. 
=  4840  "       yards. 
A  square  mile  =  640  acres. 
Also,   100  square  feet  =  l  square,   used  in  measuring 
roofing,  flooring,  etc. 

VOLUME. 

A  cubic  yard  =  27  cabic  feet. 
A  cubic  foot   =  1728  "     inches. 
A  cord  (of  firewood,  etc.)  =  128  cubic  feet. 

CAPACITY. 

The  standard  unit  for  the  measure  of  capacity  is  the 
GALLON^  which  is  the  space  occupied  by  ten  pounds  of 
distilled  water  at  a  temperature  of  62°  F. 

1  gallon    =  4  quarts  =  8  pints  =  32  gills. 

2  gallons  =  1  peck. 

8  gallons  =  1  bushel. 
31 J  gallons  =  1  barrel. 
63  gallons  =  1  hogshead. 
Also^  8  bushels  =  1  quarter,  used  in  reporting  the  Brit- 
ish grain  market. 

For  Apothecaries'  Fluid  Measure  the  pint  is  sub-divided 
as  follows  : — 

1  pint  =  20  fluid  ounces. 

1  fluid  ounce     =   8  fluid  drachms. 
1  fluid  drachm  =  60  minim.s. 

WEIGHT. 

The  standard  unit  for  the  measurement  of  weight  is  the 

POUND   AVOIRDUPOIS. 

1  pound  =16  ounces  =  7000  grains. 
100  pounds  -  1  cental. 
2000  pounds.=  1  ton. 
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196  poands  of  flour  - 1  barrel. 

200  poands  of  beef  or  of  pork  =  1  barrel. 

280  pounds  of  salt  =  1  barrel. 

An  ounce  Troy  :=  480  grains. 

A  pound  Troy  =12  Troy  ounces. 
=  5760  grains, 

The  following  table  shows  the  number  of  pounds  re 
quired  to  make  a  legal  BusHf:L  of  each  of  the  substan- 
ces named  ; 

14  lbs.  of  Blue  Grass  Seed. 
34  "     "  Oats. 
36  "     *'  Malt. 
40  '^     "  Castor  Beans. 
44  "     "  Hemp  Seed. 
48  '^^     "  Barley  or  Buckwheat. 
50  **     "  Flax  Seed. 
56  "     ''  Indian  Corn,  or  Rye. 

60  "     ''  Beans,  Beets,  Carrots,  Parsnips,  Peas,  Potatoes, 
Red  Clover  Seed,  Onions,  Turnips,  or  Wheat. 
70  "     *'  Bituminous  Coal. 

VALUE. 

1.  Canadian  and  United  States  money. 

The  standard  unit  of  value  is  the  dollar^,  which  is  the 
value  of  about  23 J  grains  of  pure  gold. 

1  dollar  =  100  cents  =  1000  mills. 

In  the  United  States  there  is  the  eagle  ( =  10  dollars), 
and  also  the  dime  (  =  10  cents) ;  but  these  denominations 
are  not  regarded  in  business  operations,  so  that  the  table 
of  U.  S.  money  is  practically  the  same  as  our  own. 

2.  British  money. 

4  farthings  =  1  penny. 
12  pence        =  1  shilling. 

20  shillings  =  1  pound  (the  unit). 

21  shillings  =  1  guinea. 

The  units  in  British  and  Canadian  money  are  connected 
as  follows  : — 

173  =  £15,  or,   $4-86|  =  £l. 
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Janaary,  31  days. 
February,  28 
March,  31 
April,  30 
May,  31 
June,    30 


TIME. 

The  unit  for  the  measurement  of  time  is  the  mean  solar 

DAY. 

1  day  =  24  hours. 
1  hour=  GO  minutes. 
1  min.  =  60  seconds. 
7  days  ==     1  week. 

365  days  =     1  common  year. 

366  days  =     1  leap  year. 

The  calendar  year  is  divided  into  12  months  of  different 
lengths,  as  follows  : — 

July,  31  days. 

August,  31 
September,  30 
October,  31 
November,  30 
December,    31 

In  leap  year  February  has  29  days,  making  366  days 
in  the  whole  year. 

To  ascertain  which  is  leap  year,  divide  the  number 
denoting  the  year  by  4  ;  if  there  is  no  remainder  the  num- 
ber denotes  leap  year,  while  remainders  1,  2,  3,  indicate 
respectively  the  1st,  2nd  and  3rd  year  after  leap  year. 
Thus,  1891  is  the  3rd  year  after  leap  year,  and  1892  and 
1896  will  be  leap  years. 

If  the  number  denoting  the  year  ends  in  two  ciphers  it 
must  be  divisible  by  400  in  order  to  indicate  leap  year ; 
thus  the  years  2000  and  2400  will  be  leap  years,  but  not 
the  year  i900. 

ANGLES. 

The  circumference  of  a  circle  is  divided  into  360  equal 
parts,  and  each  part  subtends  at  the  centre  an  angle  called 
a  degree,  each  degree  is  divided  into  60  equal  parts  called 
minutes,  and  each  minute  into  60  seconds. 

1   degree  =  60  minutes  =  3600  seconds. 
90  degrees  =  1  quadrant  or  right  angle. 
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MISCELLANEOUS. 

12  articles  =  1  dozen. 

12  dozen    =  1  gross. 
24  sheets  of  paper  =  1  quire. 
20  quires  =  1  ream. 


METRIC  SYSTEM  OF  MEASUREMENT. 


LENGTH. 


The  unit  of  length  is  the  metre  ( =  39-37  inches  nearly). 
To  express  fractions  and  multiples  of  the  unit  the  follow- 
ing significant  prefixes  are  used  : 


micro  denoting 

milli  " 

centi  " 

deci  " 

deka  " 

hecto  " 
kilo 

myria  " 

mega  " 

1  metre   ^ 

1  metre    = 

1  metre    = 

1  metre    = 

10  metres  = 

100  metres  = 

1000  metres  = 

10000  metres  = 

1000000  metres  = 


1 

TIT  (T¥  •  • 

1 

1^0  •  • 

I 

TIT*  • 

10.. 

100., 
1000. 
10000. 
1000000. 


abbreviated 


m. 

c. 

d. 

D. 

H. 

K. 

M. 

Mg. 


1000000  micrometres,  or  microns,  /^m. 


1000  millimetres, 
100  centimetres, 
10  decimetres, 
1  dekametre 
1  hectometre^ 
1  kilometre, 
1  myriametre, 
1  megametre, 

AREA 


mm. 

cm. 

dm. 

Dm. 

Hm. 

Km. 

Mm. 

Mgm. 


The  unit  of 
dekametre. 


area  is  the  are — equivalent  to  one  square 


1  are  =  1000  milliares, 
1  are  =    100  centiares, 
1  are  =     10  declares, 
10  ares  =        1  dekare, 


100  ares 


1  hectare. 


ma. 

ca. 

da. 

Da. 

Ha. 


METRIC   SYSTEM   OF   MEASUREMENT.  H 

VOLUME. 

One  unit  of  volume  is  the  stere — equivalent  to  one  cubic 
metre  ;  it  is  used  in  measuring  wood,  excavations,  etc. 
1  stere  =  100  centisteres,  cs. 
1  stere  =   10  decisteres,    ds. 
10  stores  =     1  dekastere,    Ds. 
100  stores  =      1  hectostere,    Hs. 
1000  stores  =     1  kilostere,      Ks. 
Another  unit  of  volume  is  tiie  litre — equivalent  to  one 
cubic  decimetre  ;  it  is  used  for  fluid  measure,  or  measure 
of  capacity. 

1  litre  =  100  centilitres,     cl. 

1  litre  =    10  decilitres,      dl. 

10  litres  =      1  dekalitre,      Dl. 

100  litres  =     1  hectolitre,      HI. 

1000  litres  =     1  kilolitre,        Kl. 

=     1  stere. 

WEIGHT. 

The  unit  of  weight  (or  mass)  is  the  grammp: — equivalent 
to  the  weight  of  one  cubic  centimetre  of  distilled  water  at 
its  temperature  of  maximum  density. 

1  gramme  ==1000  milligrammes,     mg. 
1  gramme  =   100  centigrammes^     eg. 
1  gramme  =     10  decigrammes,       dg. 
10  grammes  =       1  dekagramme,       Dg. 
100  grammes  =        1  hectogramme,      Hg. 
1000  grammes  =       1  kilogramme,        Kg. 
10000  grammes  =       1  myriagramme,    Mg. 
1  quintal  =    100  Kg. 

1  millier  or  tonneau  =  1000  Kg. 
The  following  are  approximate  values  of  some  of  the 
metric  units  : 

1  metre  =39-37  inches  nearly. 

1  centimetre  =        |  inch,         " 

1  kilometre  =         |  mile,         " 

1  hectare  =      2|  acres,        " 

1  litre  =        1  quart,       " 

1  stere  =         J  cord,         " 

1  kilogramme  =       24  pounds,     " 

n    1  millier  or  tonneau  =  2200  pounds,    " 
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POWERS  OF  CERTAIN  NUMBERS. 


No 

1-02 

1-025 
1-0250C 

1-03 
)  1-0300C 

1-035  1  1-04 

1-045 

;N0. 

1 

1-02000 

>  1-0350C 

)  1-0400C 

1-0450C 

1 

2 

1-04040 

l-0506i: 

,  1-06090 

1-07123 

1-08160 

1-09203 

2 

3 

1-06121 

1-0768S 

1-09273 

1-10872 

1-12486 

1-14117 

3 

4 

1-08243 

1-10381 

1-12551 

1-14752 

1-16986 

1-19252 

4 

5 

1-10408 

1-13141 

1-15927 

1-18769 

1-21665 

1-24618 

5 

6 

1-12616 

1-15969 

1-19405 

1-22926 

1-26532 

1-30226 

6 

7 

1-14869 

1-18869 

1-22987 

1-27228 

1-31593 

1-36086 

7 

8 

1-17166 

1-21840 

1-26677 

1-31681 

1-36857 

1-42210 

8 

9 

1-19509 

1-24886 

1-30477 

1-36290 

1-42331 

1-48610 

9 

10 

1-21899 

1-28008 

1-34392 

1-41060 

1-48024 

1-55297 

10 

11 

1-24337 

1-31209 

1-38423 

1-45997 

1-53945 

1-62285 

11 

12 

1-26824 

1-34489 

1-42576 

1-51107 

1-60103 

1-69588 

12 

13 

1-29361 

1-37851 

1-46853 

1-56396 

1-66507 

1-77220 

13 

14 

1-31948 

1-41297 

1-51259 

1-61869 

1-73168 

1-85194 

14 

15 

1-34587 

1-44830 

1-55797 

1-67535 

1-80094 

1-93528 

15 

16 

1-37279 

1-48451 

1-60471 

1-73399 

1-87298 

2-02237 

16 

17 

1-40024 

1-52162 

1-65285 

1-79468 

1-94790 

2-11338 

17 

18 

1-42825 

1-55966 

1-70243 

1-85749 

2-02582 

2-20848 

18 

19 

1-45681 

1-59865 

1-75351 

1-92250 

2-10685 

2-30786 

19 

20 

1-48595 

1-63862 

1-80611 

1-98979 

2-19112 

2-41171 

20 

21 

1-51567 

1-67958 

1-86029 

2-05943 

2-27877 

2-52024 

21 

22 

1-54598 

1-72157 

1-91610 

2-13151 

2-36992 

2-63365 

22 

23 

1-57690  1-76461 

1-97359 

2-20611 

2-46472  2-75217 

23 

24 

1-60844;  1-80873 

2-03279 

2-28333 

2-56330  2-87601 

24 

25 

1-64060  1-85394 

2 -093781 

2-36324 

2-66584  3-00543 

25 

26 

1-67342  1-90029 

2-15659 

2-44596 

2-77247  3-14068 

26 

27 

1-70689  1-94780 

2-22129 

2-53157 

2-88337  3-28201 

27 

28 

1-74102  1-99650 

2-28793' 

2-62017 

2-99870  3-42970 

28 

29 

1-77584  2-04641 

2-35657{ 

2-71188 

3-11865 

3-58404 

19 

30 

1-81136  2-09757 

2-42726, 

2-80679 

3-24340 

3-74532 

30 

31 

1-84759,2-15001 

2-50008 

2-90503 

3-37313 

3-91386 

31 

32 

L -88454  2-20376 

2-57508 

3-00671 

3-50806 

4-08998 

32 

33 

L-92223  2-258851  2-65234! 

3-11194 

3-64838 

4-27403 

33 

34  1-96068  2-31532;  2-73191' 3-22086J 

3-79432  4-466361 

34 

POWERS  OF   CERTAIN.  NUMBERS. 
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POWERS  OF  CERTAIN  NUMBERS. 


No. 

1-05 

1-06 

1-07 

1-08 

1-09 

1-10 

No. 

1 

1-05000 

1-06000 

1-07000 

1-08000 

1-09000 

1-10000 

1 

2 

1-10250 

1-12360 

1-14490 

1-16640 

1-18810 

1-21000 

2 

3 

1-15763 

1-19102 

1-22504 

1-25971 

1-29503 

1-33100 

3 

4 

1-21551 

1-26248 

1-31080 

1-36049 

1-41158 

1-46410 

4 

5 

1-27628 

1-33823 

1-40255 

1-46933 

1-53862 

1-61051 

5 

6 

1-34010 

1-41852 

1-50073 

1-58687 

1-67710 

1-77156 

6 

7 

1-40710 

1-50363 

1-60578 

1-71382 

1-82804 

1-94872 

7 

8 

1-47746 

1-59385 

1-71819 

1-85093 

1-99256 

2-14359 

8 

9 

1-55133 

1-68948 

1-83846 

1-99900 

217189 

2-35795 

9 

10 

1-62889 

1-79085 

1-96715 

2-15893 

2-36736 

2-59374 

10 

11 

1-71034 

1-89830 

2-10485 

2-33164 

2-58043 

2-85312 

11 

12 

1-79586 

2-01220 

2-25219 

2-51817 

2-81266 

3-13843 

12 

13 

1-88565 

2-13293 

2-40985 

2-71962 

3-06580 

3-45227 

13 

14 

1-97993 

2-26090 

2-57853 

2-93719 

3-34173 

3-79750 

14 

15 

2-07893 

2-39656 

2-75903 

3-17217 

3-64248 

4-17725 

15 

16 

2-18287 

2-54035 

2-95216 

3-42594 

3-97031 

4-59497 

16 

17 

2-29202 

2-69277  3-15882 

3-70002 

4-32763 

5-05447 

17 

18 

2-40662 

2-85434  3-37993 

3-99602 

4-71712 

5-55992 

18 

19 

2-52695 

3-02560  3-61653 

4-31570 

5-14166 

6-11591 

19 

20 

2-65330 

3-20714;3-86968 

4-66096 

5-60441 

6-72750 

20 

21 

2-78596  3-39956 

4-14056 

5-03383 

6-10881 

7-40025 

21 

22 

2-92526  3-60354 

4-43040 

5-43654 

6-65860 

8-14027 

22 

23 

3-07152  3-81975 

4-74053 

5-87146 

7-25787 

8-95430 

23 

24 

3-22510  4-04893 

5-07237 

6-34118 

7-91108 

9-84973 

24 

25 

3-38635  4-29187 

5-42743 

6-84848 

8-62308 

10-83471 

25 

26 

3-55567  4-54938 

5-80735 

7-39635 

9-39916 

11-91818 

2iS 

27 

3-73346  4-82235  6-21387 

7-98806 

10-24508 

13-10999!  27 

28 

3-92013  5-11169  6-64884 

8-62711 

11-16714 

14-42099 

28 

29 

4-11614'5-41839|7-11426 

9-31727 

12-17218 

15-86309 

29 

30 

4-32194  5-74349,7-61226 

10-06266 

13-26768 

17.44940 

30 

31 

4-53804 

6-08810,8-14511 

10-86767 

14-46177 

19-19434 

31 

32 

4-76494 

6-45339  8-71527 

11-73708 

15-76333 

21-11378 

32 

33 

5-00319 

6-84059  9-32534 

12-67605 

17-18203 

23-22515 

33 

34 

5-25335 

7-25103 

9-97811 

13-69013 

18-72841 

25-54767 

34 
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VULGAR  FRACTIONS. 

The  numbers  which  have  so  far  been  considered  begin 
with  1,  and  go  on  increasing  by  1,  eacli  number  being 
greater  by  1  than  the  number  just  before  it.  Such  num- 
bers are  called  whole  numbers  or  integers. 

Besides  these  there  are  other  numbers,  some  of  them, 
such  as  one-half,  three-quarters,  being  less  than  1,  and 
others  such  as  two  and  a  half,  three  and  a  quarter,  being 
greater  than  one  whole  number  and  less  than  the  next 
higher  whole  number. 

These  numbers  are  called  Fractions,  those  less  than  1 
being  called  Proper  Fractions,  and  those  greater  than  1 
Improper  Fractions. 

Note. — It  will  be  seen  hereafter  that  whole  numbers 
may  also  be  regarded  as  fractions,  and  as  such  are  classed 
as  improper  fractions. 

PROPER    fractions. 

If  a  unit  be  divided  into  two  equal  parts,  each  of  these 
parts  is  called  a  half;  if  into  three  equal  parts  each  is 
called  a  third ;  if  into  four  equal  parts,  a  fourth ;  and  so 
on,  the  part  in  each  case  taking  its  name  from  the  num- 
ber of  these  parts  required  to  make  up  the  whole  unit. 

And  we  speak  of  any  number  of  these  parts  in  the  same 
way  that  we  do  of  a  number  of  feet,  pounds  or  dollars ; 
but  the  notation  employed  when  we  come  to  write  them 
is  very  diflFerent.  Thus  for  three  dollars  we  write  $3  ; 
for  four  pounds,  we  write  4  lbs.;  where  the  character  or 
symbol  denoting  the  Mnd  of  thing  under  consideration  is 
placed  to  the  right  or  left  (and  sometimes  directly  above) 
that  denoting  the  number  of  things  ;  but  for  three-fourths 
we  write  | ;  the  4  in  this  expression,  which  tells  the  kind 
of  thing  under  consideration,  namely,  fourths,  being  placed 
directly  below  the  3,  which  tells  the  number  of  fourths. 

This  symbol  f  is  called  a  Fraction,  and  indicates  that 
a  unit  of  some  kind  has  been  divided  into  4  equal  parts 
and  that  3  of  these  parts  are  under  consideration. 
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The  4  which  tells  the  kind  or  denomination  of  the  parts 
(and  therefore  also  the  number  of  parts  into  which  the 
unit  has  been  divided),  is  called  the  denominator.  The  3, 
which  indicates  the  number  of  parts  taken  (i.  e.,  enumer- 
ates them)  is  called  the  numerator.  The  numerator  and 
denominator  are  called  the  Terms  of  a  fraction. 

If  the  numerator  of  a  fraction  be  a  smaller  number  than 
the  denominator  it  is  evident  that  the  number  of  parts 
taken  is  less  than  the  number  of  parts  into  which  the  unit 
was  divided,  and  therefore  that  the  fraction  denotes  a 
number  less  than  the  unit  or  1.  Such  fractions  are  ac- 
cordingly called  Proper  Fractions. 

IMPROPER    FRACTIONS. 

If  we  take  four  fourths  or  five  fifths  of  any  unit  it  is  clear 
that  we  take  the  whole  of  that  unit,  and  therefore  every 
such  fraction  as  f ,  |  or  |  is  equal  to  1 . 

The  word  fraction  (from  fractus,  broken)  strictly  means 
a  part  broken  off,  and  consequently  denotes  something  less 
than  the  whole.  Such  expressions  therefore  as  |,  not  in- 
dicating a  part  of  a  unit  are  called  Improper  Fractions. 

If  now  we  suppose  two  or  more  anits  to  be  divided  each 
into  five  equal  parts,  we  may  consider  as  many  of  these 
parts  as  we  please,  and  thus  we  may  have  such  fractions 
as  I,  ^^,  etc.,  where  the  numerator  is  greater  than  the 
denominator.  These,  for  the  reason  given  above,  are  also 
called  improper  fractions.  Proper  and  improper  fractions 
are  called  Simple  Fractions. 

MIXED   NUMBERS. 

Let  us  consider  the  improper  fraction  ^^^;  we  know  that 
five  fifths  are  equivalent  to  1,  and  that  ten  fifths  are  there- 
fore equal  to  2,  and  consequently  that  the  fraction  i/  is 
equivalent  to  2  and  |,  we  thus  see  that  every  improper 
fraction  is  equivalent  to  a  whole  number,  or  else  to  a 
whole  number  and  a  proper  fraction,  and  that  the,  whole 
number  can  be  obtained  by  finding  how  often  the  denom- 
inator of  the  fraction  is  contained  in  the  numerator,  and 
also  that  the  remainder,  after  dividing  (if  any)  will  be  the 
numerator  of  the  proper  fraction. 
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Such  numbers  are  expressed  by  writing  the  whole  num- 
ber first  with  the  fraction  close  after  it ;  thus^  two  and  three- 
fifths  would  be  written  2f.  Sach  numbers  are  called 
Mixed  Numbers.  Thus  we  see  that  every  improper 
fraction  may  be  expressed  either  as  a  whole  or  as  a  mixed 
number. 

EXERCISE. 

Express  the  following  improper  fractions  as  whole  or 
mixed  numbers  : 

(1)     -¥-  (2)     %'-  (3)     -*/.  (4)     -"/• 

(5)     .«/.  (6)     Sf.  (7)     J-.  (8)    i*§l. 

(9)  A|8J£.         (10)  1S«»».       (11)  10J51.       (12)  liLM/J- 

Conversely  every  mixed  number  may  be  expressed  as 
an  improper  fraction.  For  if  we  consider  the  number  3|, 
then,  since  1  is  equal  to  five  fifths,  therefore_,  3  is  equal  to 
fifteen  fifths,  and  therefore  3  i  is  equivalent  to  fifteen  fifths 
and  four  fifths,  that  is^  to  nineteen-fifths,  which  we  express 
thus,  -y-.     We  have,  then,  the  following 

RULE. 

To  reduce  a  mixed  number  to  an  improper  fraction  : 
Multiply  the  whole  number  by  the  denominator  and  to 
this  product  add  the  numerator  ;  this  will  give  the  num- 
erator of  the  improper  fraction,  while  its  denominator  is 
the  same  as  that  of  the  fraction  in  the  mixed  number. 

EXERCISE. 

Reduce  the  following  mixed  numbers  to  improper  frac 
tions  : 

(1)  H-  (8)     23|-f.  (15)     mum- 

(2)  5i.  (9)     34761.  (16)     8697^f|^. 

(3)  6|.  (10)   969^1.  (17)     9009|o^|. 

(4)  11^1.  (11)  2|f4|.  (18)  10001^«^. 

(5)  17f  (12)  576f|f  (19)  lOOO/^VV 

(6)  57t-V  (13)  lOlOio*.  (20)  8736^*^^^. 

(7)  14,V  (14)  lifAf  (21)  9342,%- . 
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COMPOUND  FRACTIONS. 


It  is  evident  that  if  3, fourths  be  repeated  7  times  the 
result  will  be  21  fourths  ;  6  sevenths  repeated  5  times  will 
be  30  sevenths  ;  and  so  on.     That  is^ 

3  X  7  =  --^1  ;   «  X  5  =  V. 
Hence  we  have  the  following" 

RULE. 

To  multiply  a  fraction  by  a  whole  number  :  Multiply 
the  numerator  of  the  fraction  by  the  Whole  number  for  the 
numerator  of  the  product  and  retain  the  same  denominator. 

EXERCISE. 

(1)  Multiply    -f    by  4,  6,  8,  10  and  16. 

(2)  Multiply  ]i  by  9,  13,  23  and  47. 

(3)  Multiply  ifo.  ]3y  49^  93  ^nd  256. 

If  any  unit  be  divided  into  4  equal  parts  and  each  of 
these  fourths  be  divided  into  5  equal  parts,  it  is  evident 
that  the  unit  will  be  divided  into  20  equal  parts.  From 
this  it  follows  that  the  tifth  part  of  a  fourth  is  a  twentieth  ; 
or,  as  it  is  written  : 

and  since  1  fourth  is  equal  to  5  twentieths, 

Therefore  3  fourths  are  equal  to  15  twentieths. 

And  1  fifth  of  3  fourths  is  equal  to  1  fifth  of  15  twentieths, 

And  therefore  equal  to  3  twentieths  ;  or,  as  it  is  written  : 

1   of  3  _  3 
-5  or  ^-20- 

It  is  clear  also  that  2  fifths  of  3  fourths  is  twice  as  much 
as  1  fifth  of  3  fourths,  and  is  therefore  equal  to  6  tw^entieths, 
that  is : 

|ofi  =  ,V- 
From  this  it  appears  that  a  fraction  of  a  fraction  may  be 
reduced   to   a   simple   fraction   by   multiplying-   the  two 
numerators  together  for  a  new  numerator,  and  the  two 
denominators  together  for  a  new  denominator. 
B 
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EXERCISE. 

Reduce  the  following  to  simple  fractions  : 

(l)iof  J.  (2)  i  of§.  (3)  J  off. 

(4)fof-^V-  (5)  H  of  If.  (6)iiofA|. 

Again,  since  |  of  |  =  Z^- 

Therefore  |  of  4  of  |=^^  of   «  =  11^^2_x^ 
4      .         .0     ^^Q     7x5x4. 

Hence  it  appears  that  if  any  number  of  fractions  are 
connected  by  the  word  ^of  we  may  reduce  the  whole 
expression  to  a  simple  fraction  by  multiplying  all  the 
numerators  together  for  a  new  numerator,  and  all  the 
denominators  together  for  a  new  denominator. 

Such  expressions  as  f  of  j,  ^  of  |  of  |,  are  called  Com- 
pound Fractions. 

exercise. 
Reduce  the  following  compound  fractions  to  simple  ones  : 

(1)  I  of  i  of  J  (4)  «  of  A  of  ji. 

(2)  I  of  4  of  i.  (5)  T?^  of  J^V  of  i^W 

(3)  I  of  J  of  1  of  i  of  |.  (6)  12  of  -\y-  of  ->/. 

Note. — Mixed  numbers  must  be  reduced  to  improper 
fractions  before  applying  the  rule. 

(7)  I  of  51.  (9)  i^  of  19/^  of  100/^. 

(8)  f  of  7i  of  41.  (10)  -y-  of  l^ViSr  of  1^^^- 

Since  one-fifth  of  |  is  -^jy,  and  since  one-fifth  of  anything 
is  the  result  obtained  after  dividing  it  by  5,  it  follows  that 
I  on  being  divided  by  5  gives  -^^  for  quotient,  or 

Hence  we  have  the  following 

RULE. 

To  divide  a  fraction  by  a  whole  number  :  Multiply  the 
denominator  of  the  fraction  by  the  whole  number  for  a 
new  denominator  and  retain  the  same  numerator. 


VT7LOAR   FRACTIONS.  19 

EXERCISE. 

1.  Divide      ^  by  2,  3,  4  and  8. 

2.  Divide    -/g  bv  8  and  by  10. 

3.  Divide  ^^f  by  125. 

If  the  fraction  |  be  multiplied  by  5  the  result  will  be 
-Y-,  and  if  -Y  be  divided  by  5  the  result  will  be  l^  -,  but  it 
is  evident  that  this  operation  must  give  us  the  quantity  we 
started  with.  It  follows,  therefore,  that  i|  and  f  must  be 
equal  to  one  another.    Hence^  if  both  terms  of  a  fraction 

BE  multiplied  BY  THE  SAME  NUMBER,  THE  VALUE  OF  THE 
FRACTION  REMAINS  THE  SAME. 

It  will  thus  appear  that  we  can  chang-e  a  fraction  into 
another  whose  denominator  is  any  multiple  of  its  denom- 
inator by  multiplying-  both  terms  of  the  fraction  by  the 
number  of  times  the  proposed  denominator  contains  the 
given  denominator. 

Thus,  to  reduce  i  to  a  fraction  whose  denominator  is  5G, 
multiply  both  terms  of  the  fraction  by  8  (the  number  of 
times  7  is  contained  in  5G),  and  the  result  is  ^^. 

EXERCISE. 

1.  Change  |  to  an  equivalent  fraction  whose  denom- 
inator is  12,  20,  48,   100. 

.  2.  Find  the  fraction  with  least  denominator  which  shall 
be  equal  to  f,  to  ^,  to  ^|. 

3.  Reduce  ^  and  f  to  fractions  which  shall  have  28  for 
their  denominator. 

4.  Reduce  ^  and  ^  to  fractions  which  shall  have  the 
same  denominator. 

5.  Reduce  |,  f  and  |  to  fractions  which  shall  have  60 
for  denominator. 

6.  Reduce  |,  -^  to  fractions  having  24  for  denominator. 

7.  Reduce  |,  ^,  |  to  fractions  having  18  for  denomin- 
ator. 

8.  Reduce  ^^  ^,  ^,  J  and  j\  to  equivalent  fractions 
which  shall  have  the  same  denominator. 
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Again,  if  we  take  l^  and  divide  both  its  terms  by  5  we 
bbtain  f  _,  which  has  been  shown  to  be  equal  to  l^ ;  hence, 

IF  BOTH    TERMS  OF    A    FRACTION    BE    DIVIDED    BY    THE    SAME 

NUMBER,  THE  VALUE  OF  THE  FRACTION  REMAINS  THE  SAME. 

Thim      30  _  15  _  5 

When  both  terms  of  a  fraction  have  been  thus  divided 
by  all  numbers  which  will  divide  them  both,  the  fraction 
is  said  to  be  reduced  to  its  lowest  terms. 

Hence  we  have  the  following 

RULE. 

To  reduce  a  fraction  to  its  lowest  terms  :  Divide  both 
numerator  and  denominator  of  the  fraction  by  any  number 
that  will  divide  them  both,  and  continue  this  operation 
until  a  fraction  is  obtained  whose  terms  have  no  common 
factor. 

Thus,  Ut  (dividing  by  5)  =^?,^  (dividing  by  3)  =  |^=  |. 

EXERCISE. 

Reduce  the  following  fractions  to  their  lowest  terms  : 

13  9       15  Q21  ^18 

K       Id  r>*»  'J        7  2  Q33 

Q45  1A28  111-2fi  19147 

1Q256  14.243  1Kfi25  1C2»4 

^^'    T68-  ^^'    T2-»-  ^^-    TOTTG*  ^^'    TTTa' 

Note. — When  common  divisors  can  no  longer  be  deter- 
mined by  inspection,  the  method  of  finding  the  G.  C.  M.  of 
two  iiumbers  must  be  used. 

171 '3  3  1Q187  1Q299  90   14  5 

91    1547         99   5  80  Oq   634  2  7        9^^   4  7  9  5  7 

^-'-  T8FT-        -^^^  812-         '^^'    TTT2T*       "^^^  5"4549* 

In  reducing  compound  fractions  to  simple  ones  the  com- 
mon factors  should  be  struck  out  before  applying  the  rule. 
Thus^  in  the  following  examples  : 

Ex.  1.  Reduce  |  of  §  to  a  simple  fraction. 

|of  1  =1^^ 
^        '^      3x5 

Now  striking  out  3,  which  is  a  factor  of  both  numer- 
ator and  denominator,  we  have  the  fraction  reduced  to  |. 


VULGAR  FRACTIONS.  H 

Ex.  2.  Reduce  |  of  JJ-  of  -^\. 

8xl5x  3 

Result  =Q — ^. — -^ 

9  X  24  X  10 

Here  we  see.  that  8  occurs  in  the  numerator  and  is  also 
contained  in  the  denominator  as  a  factor  of  24  ;  and  the 
same  is  true  of  3  ;  striking  these  out  we  have  left 

15  _ 
'9x10 
Here  again  we  notice  that  3  occurs  as  a  factor  of  9  and 
also  as  a  factor  of  15,  while  5  occurs  as  a  factor  of  15  and 
also  as  a  factor  of  10.     Striking  out  these  common  factors 
we  have  left 

1         1 


3x2      6 


as  the  final  result. 


EXERCISE. 

Reduce  the  following  compound  fraction  to  simple  ones  : 

1.  J  of  i  of  |.  2.  f  of  «  of  i^.  3.  I  of  tVt- 

4.  i|off|off«V 

5.  ^Voffoff  of3|. 

6.  fofVof^Vofl^of  fi. 

7.  ^  of  I  of  2i  of  15f 

8.  f  off|of|of6,-Vofi|of2A. 

q       2247    of   7  7  4    p>f  1  0  1  7    nf      5  6  5 
^'     1017    "^    6T5    ^^      9^03     "^    T9^F* 

10.  if  of  U  of  ^  of  ^%  of  1/^  of  1^\%  of  1^^^  of  Hi. 

To  show  that  1  of  2  =  |. 

If  each  of  tAVO  units  be  divided  into  5  equal  parts  each 
of  these  parts  will  be  one-flfth,  and  there  will  be  10  of 
them.  If  now  we  separate  these  10  fifths  into  groups  of  2 
each  there  will  be  5  of  these  groups.  We  shall  have  thus 
divided  2  into  5  equal  parts,  and  we  find  that  each  part 
consists  of  2  fifths  ;  that  is 

iof2=|. 
Also,  since  the  fifth  part  of  any  number  is  obtained  by 
dividing  that  number  by  5,  it  follows  that 
|  =  iof2  =  2-5. 
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Therefore   every  fraction  expresses  the  quotient  of 

THE   numerator   BY    THE   DENOMINATOR. 

It  will  also  be  seen  from  this  that  every  whole  number 
may  be  expressed  as  a  fraction  having-  1  for  its  denomin- 
ator ;  thus, 

5  =  ^,  for  I  =  5  ^  1  =  5. 

Therefore  also  a  whole  number  may  be  expressed  as  a 
fraction  having  any  proposed  denominator.  Thus,  to  ex- 
press 7  as  a  fraction  whose  denominator  is  5,  we  have 

7  _  7  _  35 

' -T—  5  • 
exercise. 

1.  Express  9  as  a  fraction  whose  denominator  is  6,  7, 
10,  100. 

2.  Express  39  as  a  fraction  whose  denominator  is  14, 
19,  23. 

To  reduce  FRACTIONS  TO  OTHERS  HAVING  A  COMMON 
DENOMINATOR. 

Suppose  we  have  the  fractions 

I,  I  and  f, 

and  that  we  are  required  to  reduce  them  to  other  fractions 
which  shall  have  a  common  denominator.  It  is  evident 
that  this  denominator  must  contain  3,  5  and  7,  that  is, 
must  be  a  multiple  of  3,  5  and  7,  such  as  105,  210,  315, 
etc.,  and  therefore  the  required  fractions  would  be 


or 

or 


JLP_  <''3  _3  q_ 

105»  105>  iir5> 

140  126         60 

2im  2T(T>  YTO* 

2  1^0  1^  8^  9^         9_0_ 

¥15»  315»  "3^15' 


and  so  on. 

In  reducing  fractions  to  a  common  denominator,  how- 
ever, it  is  most  convenient  to  select  the  least  denominator 
that  will  contain  all  the  given  denominators,  that  is,  to 
take  the  least  common  multiple  of  all  the  denominators. 
Hence  we  have  the  following 
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RULE. 

To  reduce  fractions  to  equivalent  fractions,  which  shall 
have  a  common  denominator  : 

1.  Find  the  1.  c.  m.  of  all  the  denominators. 

2.  Multiply  both  terms  of  each  fraction  by  the  number 
of  times  its  denominator  is  contained  in  this  1.  c.  m. 

Ex.  To  reduce 

5      17        5 

? '  '8"'   1 2  >  '^y 
to  a  common  denominator. 

The  1.  c.  m.  of  8,  6,  12,  and  9  is  72. 
The  first  denominator  8  is  contained  in  72  the  1.  c.  m.  9 
times,  therefore  the  first  fraction  |  becomes 
5  X  9  _  45 
8"^~72. 
Similarly,  the  second,  |  becomes  || 
the  third  j\         "        || 
and  the  fourth         "         *o 
The  resulting-  fractions  are,  therefore, 

45       12      42      QTirl^O 

EXERCISE. 

Reduce  the  following  fractions  to  eqaivalent  ones  with 
the  least  common  denominator  ; 

Note. — If  the  fractions  are  not  in  their  lowest  terms, 
they  should  be  reduced  to  their  lowest  terms  before  apply- 
ing- the  rule. 

118        1  9       2      3      4       5 

^'  9>    T5'    'S'  —     Sf    TJ    "5»    ^• 

Q  14         72 3  19  All  1  1 

*^'  15>     lE'     2^4'  2T-  *•    TITJ  T00^»  TTTir^J  TO 0  0  0* 

5         71629  f!530121 

^'  ^^''    2"1>    9^T-  "•    T'  TT"Sr>    TT^  ¥'    2T- 

7  7  5        1913       68  Q        Inf-fi75nf71 

9.  /^  ofA  llT-V,|ofVof3|. 
10.  J  of  i  of  I,  i  of  I  of  3-V,  i  of  tV  of  tV. 

To   COMPARE   FRACTIONS   IN   MAGNITUDE  : 

Suppose  we  wish  to  know  which  is  the  greater  of  the 
two  fractions,  |  and  f . 

This  cannot  readily  be  done  so  long  as  they  have  differ- 
ent denominators,  for  we  cannot  at  once  say  whether  4  out 
of  5  equal  parts  are  greater  or  less  than  5  out  of  7  equal 
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parts.  But  if  we  change  them  for  their  equivalent  frac- 
tions with  a  common  denominator,  they  become  respect- 
ively : 

II  and  If. 
and  we  can  at  once  say  that  28  out  of  35  equal  parts  are 
greater  than  25  of  these  parts,  and  consequently  we  know 
that  I  is  greater  than  i. 

EXERCISE. 

1.  Which  is  the  greater  |^  or  |  ? 

2.  Find  the  least  of  the  fractions  f ,  ^  and  \i. 

3.  Arrange  |,  ^,  ^  in  order  of  magnitude,  beginning  with 

the  greatest. 

4.  I,  j%  i|-  in  order. 

5.  "         i  of  I,  ^V  and  4  of  2. 

7.  I.         -Y-»  2|,  -\S  and2yV 

8.  "         I  of  ^  of  4,  2  of  ^V  of  7,  i  of  I-  of  5}  and  i|. 

Q  n  18      19      22    onrJ    2  3 

If  we  take  the  fraction  |  and  form  another  fraction  by 
adding  2  to  each  of  its  terms,  namely  f ,  we  shall  find  that 
the  fraction  so  formed  is  greater  than  the  original  fraction. 
By  this  means  we  may  often  determine  by  inspection  which 
of  two  fractions  is  the  greater.  Thus_,  to  compare  ||  and 
i^,  we  see  that  ^^  may  be  formed  by  adding  1  to  each  of 
the  terms  of  {|  and  therefore  i^  is  greater  than  ?|. 

So  also  in  the  two  fractions  if  and  |i,  the  second  frac- 
tion is  formed  by  adding  o  to  each  term  of  the  first,  and 
therefore  the  second  fraction  is  the  greater. 

Again,  in  comparing  the  fractions 

T  and  j% 
we  observe  that  the  second  fraction  may  be  formed  from 
the  first  by  adding  4  to  its  numerator  and  3  to  its  denom- 
inator.    If  3  be  added  to  each  term  of  ^  the  fraction  -^^ 
will  be  obtained. 

.-.     _8j.  is  greater  than  ^ 

bnt    9  II         ii         8 

9  a  u  6 

•  •       TO-  T- 

From  these  examples  we  may  infer, 
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1.  That  if  one  fraction  can  be  formed  by  adding  the 
same  number  to  both  terms  of  another  fraction,  then  the 
fraction  so  formed  is  greater  than  the  other. 

2.  That  if  one  fraction  can  be  formed  by  subtracting 
the  same  number  from  both  terms  of  another  fraction, 
then  the  fraction  so  formed  is  less  than  the  other. 

3.  That  if  a  fraction  can  be  formed  from  another  by 
adding  a  greater  number  to  its  numerator  than  to  its 
denominator,  then  the  fi'action  so  formed  is  greater  than 
the  other. 

4.  That  if  a  fraction  can  be  formed  from  another  by 
subtracting  a  smaller  number  from  its  numerator  than 

from  its  denominator,  then  the  fraction  so  formed  is  less 
than  the  other. 

EXERCISE. 

Determine  by  inspection  the  greatest  fraction  in  each  of 
the  following  cases  : 

167  01618 

•■-•    T>   ^'  ^'    TT>  T9» 

P;i3        7  C716 

7.  f,  \^  (change  f  to  \l  then  compare  if  and  yj). 

8       6      17  Q       7      29 

•    ¥)    2"¥'  ^-    ¥'   ^7- 

1^-   h  F'  f'  T*  -'■-'-   T'  |j  f»  h  ¥• 

19       8        9        10      11       12      JL3 
■^'^'    ¥>  TTTJ    HJ    12'    i:i»    14' 

Fractions  may  sometimes  be  advantageously  compared 
as  follows :  ^  is  evidently  greater  than  -f ;  |  is  greater 
than  f  ;  f  greater  than  y\ ;  etc.  That  is,  where  two  frac- 
tions have  the  same  numerator  it  is  evident  that  the  frac- 
tion having  the  greater  denominator  is  less  than  the 
other. 

Also,  where  fractions  not  having  the  same  numerator 
may  readily  be  exchanged  for  equivalent  fractions  which 
have  the  same  numerator,  these  fractions  may  thus  be 
compared  by  comparing  their  denominators  than :  f ,  ^^ 
and  j%  readily  reduce  to  Jf,  J|  and  Jf,  showing  at  once 
that  Jl  or  f  is  the  greatest'of  the  three  fractions. 

This  method  is  preferable  in  the  case  of  fractions  having 
large  denominators. 


,     3 

5 

'To' 

31' 

-rr 

5 

i6r 
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EXERCISE. 

Arrange  the  following-  fractions  in  order  of  magnitude, 
beginning  with  the  least : 

1  2  li    ^    A 

37'  ^*  111'    92'    105' 

11        7 
353'    225* 

In  this  last  example  the  fraction  may  be  written  : 
1         1       _1_       1 
321'    32|'    32^'    32|' 
in  which  form  the  comparison  can  be  readily  made. 

ADDITION  OF  FRACTIONS. 

If  1  dollar,  2  dollars  and  3  dollars  be  added  together 
their  sum  will  be  6  dollars,  and  so  if  1  seventh,  2  sevenths 
and  3  sevenths  be  added  together  their  sum  will  be 
6  sevenths  ;  or  as  it  is  written_, 

1     ,    2     ,    3  _  fi 

Thus  it  will  be  seen  that  if  fractions  have  the  same 
denominator  their  sum  is  a  fraction  whose  numerator  is 
the  sum  of  their  numerators,  and  whose  denominator  is 
the  same  as  their  denominator. 

Hence  we  have  the  following 

RULE. 

To  add  fractions  which  have  the  same  denominator : 
Add  their  numerators  together  for  a  new  numerator, 
and  under  this  place  the  common  denominator. 

EXERCISE. 

Add  together  the  following  fractions  : 

13       24  0372 

QlOOlO  1  A        H         1       ctf    9     ^ 

^'    TT'    'Z~5'    ■3^(7'  "•    "5^'    3     '^^    ^'    t    "^    "ST* 
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If  tlie  fractions  to  he  added  have  not  the  same  denom- 
inator, MS 

u      •■',      i 

^>      4.'      .-,» 

they  may  he  reduced  to  equivahnit  fractions  having-  tlieir 
l(^Mst  common  denominator,  as 

4  0        4  5        4  ,« 

and  their  sum  can  then  he  found  hy  the  method  already 
<2fiveu,  thus  : 

Hence  we  have  tlie  following- 
rulp:. 

To  add  fractions  which  have  not  the  same  denominator : 
Reduce  the  given  fractions  to  equivalent  fractions  hav- 
ing their  least  common  denominator,  then  add  the  numera- 
tors and  under  tlieir  sum  place  the  common  denominator. 


EXERCISE. 


Find  the  sum  of. 


1.  i  and  5.  2    4  and  4'.  3.  f  and  |. 

4.  I  and  f«.  5.  ||  and  ^|.         6.   i|  and 


42* 


-If)       ti        9        7      1-2  11  7         1         1101911  1  1 

1'^-  ^,  A,  oV,  V^-       14.  3J,  41,  5i. 
Sum  =  31  +  41-^51. 

=  3  +  l4-4-hJ-h5  +  -i 
=  3 -I- 4  +  5 -t- ^  +  J  +  } 
=  12-hi  +  i  +  i 

=  13,V 
In  such  cases,  therefore,  Ave  first  add  the  whole  numhers 
then  the  fractions  and  then  add  the  two  results  tog-ether. 

15.  GJ  and  7 J.  IG.  5i  and  4i. 

17.  9i>-j-  and  Hi"..  18.  4^,  6^5  74  and  f 

19.   17|,  |;,  -Ua'nd  ;\ 

(Reduce  the  improper  fractions  to  mixed  numbers,  then 
proceed  as  before.) 

o 
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EXERCISE — (  Continued). 

20     Ifii    71    4-"    1^    ^^    2  7 

21.  Find  the  value  of 

f  +  ^Voflo^lO|  +  4of|of|^. 

Here  we  mast  first  reduce  the  compound  fractions  t( 
simple  ones,  thus, 

3^V  of  I  of  lOf  =  ^V  of  ^  of  V  =  f T  ■■=  2V', , 


fofJof|J-i, 

•••  i+A 

of  ■-of  lOf  +  l  ofjoffl 

=  i  +  2A  +  i 

=  2  +  l5Vs 

22.  Find  the  value  of 

f  of|  +  ^of4J  +  |of(i4-f)  +  J^of(4  +  4). 
Here  we  must  first  add  the  fractions  within  the  brackets, 
thus, 

and(|  +  i)^t4. 
Thus  the  expression  becomes  reduced  to 

f  ofi4-^of4i4-^ofli  +  J^of||. 
Next  reduce  compound  fractions  to  simple  ones,  thus, 


3 
T 

of  1  = 

li ; 

1 

6- 

of4J  = 

_  3   . 

5 

of  IJ 

_   25   . 
-    3W  1 

i 

^  01  ^5 

_  3  2  .1 

Thus  the  expression  becomes  reduced  to 

21,3,25,323 

Which  =35'^i^V 
Find  the  value  or 

23.  f  +  5JL  +  lJof2J  +  6J. 

24.  ^0ff:f  +  |0fT^  +  Jof(J  +  H)  +  Aof(?  +  |. 


VULGAR   FRACTIONS.  29 


SUBTRACTION  OF  FRACTIONS. 

If  from  a  group  of  7  apples  4  apples  be  taken  there  will 
be  3  api)les  left,  and  so  if  from  7  ninths  4  ninths  be  taken 
there  will  be  8  ninths  left,  or  as  it  is  written, 

7  4  _  3 

TT  ~  ir  —  D 
Thus  it  is  seen  that  if  two  fractions  have  the  same 
denominator  their  difference  is  a  fraction  whose  numerator 
is  the  difference  of  their  numerators,  and  whose  denomin- 
ator is  the  same  as  their,  denominator.  Hence,  we  have 
the  following- 

RULE. 

To  fiiid  the  difference  between  two  fractions  which  have 
the  same  denominator,  take  the  difference  between  their 
numerators  for  a  new  numerator,  and  under  this  place  the 
common  denominator. 

EXERCISE. 

Find  the  difference  between 

1.  |-  and  i.         2.  ^  and  |.         3.  ^  and  \l. 

4.  4^  and'^.     5.  f^  and  Jf.      6.  ^  and  ^^7- 
Find  the  value  of 

7       11   _     5  Q         57     _     19  Q       Q3  _   1 

*•     2«i       IT  3^-  ^'    TT'3       TT3'         ^-    ^T       ^' 

10     7^  -  A  11      ^  -  i'  12     ^  -  •''' 

Suppose  we  require  the  difference  between 

f  and  ^, 
We  cannot  find  it  in  their   present  form,  but  if  we  re- 
duce them  to  their  eqaivalent  fractions 

^<^   and   -1 
we  see  at  once  that  their  difference  is 

1  0 

Hence  we  have  the  following 

RULE 

To  find  the  difference  between  two  fractions  which  have 
not  the  same  denominator  : 

Reduce  them  to  equivalent  fractions  having  their  least 
common  denominator  ;  take  the  difference  between  these 
new  numerators,  and  under  this  difference  place  the  com- 
mon denominator. 
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EXERCISE. 

Find  the  difference  between 

1.  ^  and  J.  2.   J  and  |.  3.   j?j  and  ,V. 

4.  %  and  jf,  5.  ij  andjA  6.  -U  and  jv! 

7.  -i:;  and  If.  8.   ^  and  i,.         9.  i^§  and  ijf  2. 

10.  37 «  and  14^.    11.  J  of  1  and  =•  of  |. 

12.  1  of  1^  of  ('.  and  ^  of  ^^  of  2i.     ' 

13.  Tlie  sum  of  i   J  and  J  and  tlie  sum  of  i'  and  *. 

14.  The  sum  of  y\-  and  y\j^  and  their  difference. 

15.  i||+^andi+-H-iJ. 

16.  ^-i-^of  3|  and  li+|of  l^of  IJ. 

Find  the  value  of 

1  7       7   _  (i  1  ft       1  8  _  1  7  1  (1       -J  8         'J  7 

20.  iof  Jt-I-        21.  4'.+J^^_J^.  22.  5J-3.1. 

In  examples  like  (22),  where  the  difference  between 
two  mixed  numbers  is  required,  it  is  not  necessary  to  re- 
duce the  mixed  numbers  to  improper  fractions,  for,  since 

3  and  I  are  both  to  be  taken  from  5-J,  we  may  first  take 
away  3  and  then  take  I  from  what  is  left.  When  3 
is  subtracted  the  remainder  is  2J  ;  we  have  next,  there- 
fore, to  find  the  value  of 

24-?,. 
Now,  it  does  not  matter  whether  4  is  taken  from  2  or  from 

4  so  long  as  the  whole  quantity  2J  is  diminished  by  1,  we 
may,  therefore,  take  i  from  2  (and  this  part  of  the  opera- 
tion can  always  be  done  mentally),  leaving  14,  and  also 
the  J  which  must  now  be  added  to  It.  This  is  done  in 
the  way  already  explained,  and  therefore  the  result  re- 
quired is 

U  +  i  which- 2 1> 
Find  the  value  of 

23.   17A-15|.  24.  3114-21^. 

25.  136,J.-120|^^.        26.   V---/- 
(Change  the  improper  fractions  y-  and  ^J-  to  mixed  num- 
bers, then  subtract). 
27.  P'ind  the  value  of 

i-i+a-i-i- 

This  value  mav  be  found  in  several  ways  : 
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EXERCISE — (  Continued) 

1.  We  may  proceed  thus 

find  the  value  of  |  -  -i,  which  is  \^, 

to  this  add  \\  which  gives  1|^ 
from  this  take  \  which  leaves  \\^ 
and  from  this  take  \  and  we  have  |q 
as  the  final  result. 

2.  Since  additions  and  subtractions  may  be  performed 
in  any  order,  the  fractions  may  be  arranged  thus  : 

l  +  ll-f-i-J.  • 
Then|+}^  =  lii^; 

1  1  3  _  2  _  1  a  .-5   . 
■■-TF       "5  "~  -"-ftp"  1 

Igir "  2  ^   fa- 

3.  Since  |,  \  and  J  are  all  to  be  taken  from  the  sum  of 
I  and  \\,  we  may,  instead  of  subtracting  these  fractions 
one  at  a  time,  subtract  them  all  at  once,  that  is,  find  their 
sum  and  then  subtract  it  from  the  sum  of  \  and  |-^,  thus  : 

7    1    1  5  _  1  1  ■•5  . 
¥+  il"-  -"-IF  1 

113         1    3     _  5  .1 
J-TB"       -^^0  —  8  0' 

This  last  method,  in  most  cases,  though  not  always,  gives 
a  readier  solution  than  either  of  the  others. 

When  fractions  are  enclosed  in  brackets  their  value 
umst  first  be  found  and  then  the  result  must  be  added  or 
subtracted  according  as  the  bracket  has  the  sign  +  or — 
before  it. 

28.  Simplifv  8/.  of  1{^  -  (34  +  7A  _  3i). 

8v:of2A.=  #  =  20,vf 
3|  +  7|-3|  =  7io3. 

2«).  Simplify  i  of  5-  -  J^  of  3  i  +  i  of  2». 

30.  Simplify  44  of's^V  -  ^  of  IfV  +  I  -  it  ^^  I  ^^  H- 

31.  Find  the  value  of 

31  +  4J  +  5 J  +  J  of  •  +  J  of  f  of  |. 
32    Find  the  difference  between 

I  -(1 4- J  4-^,)  and  1 -(J  of  1  of  ^), 
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EXERCISE — (  Continued). 
33.  Find  the  sum  of  the  greatest  and  least  of 

2^7        28        29        30     . 
2  8>      2  9 J      3^0>     "S^l*  > 

iilso  the  sum  of  the  other  two,  and  then  lind  the  differ- 
ence l^etween  these  sums. 


MULTIPLICATION  OF  FRACTIONS. 

If  8  be  multipled  by  12  the  result  will  be  96  ;  if  8  be 
multiplied  by  6,  the  half  of  12,  the  result  is  48,  which  is 
half  of  96  ;  if  8  be  multiplied  by  one-third  of  12  the  pro- 
duct is  one-third  of  96  ;  if  by  one-fourth  of  12  the  pro- 
duct is  one-fourth  of  96.  Thus  we  see  that  in  multiplying 
by  whole  numbers^  whatever  part  one  multiplier  is  of 
another,  its  product  is  the  same  part  of  the  product  of  the 
other.  In  the  example  cited,  all  the  parts  taken  give 
whole  numbers,  that  is,  one-half,  one-third,  and  one-fourth 
of  12  are  all  whole  numbers.  We  assume  the  same  law 
to  hold  where  the  parts  taken  do  not  give  whole  numbers  ; 
so  that  if  any  number  is  maltiplied  by  one-fourth  of  3  the 
product  will  be  one-fourth  of  that  obtained  by  multiply- 
ing the  number  by  3.  But  one-fourth  of  3  is  |,  therefore, 
to  multiply  any  number  by  |  we  must  first  multiply  the 
number  by  3  and  then  divide  the  result  by  4.  Thas^  to 
multiply  4  by  |,  we  first  multiply  5  by  3,  which  gives  ^J- ; 
we  next  divide  ^J-  by  4,  which  gives  J|.  Therefore  f 
when  multiplied  by  |  gives  i^  as  the  product ;  or,  as  it  is 
written, 

15     5x3  535x3 

^'''^^    28  =  7^4'  ^^l^^^'^f^^'^  7  "^  4  =  f74 

And  thus  we  see  that  the  method  of  finding  the  pro- 
duct wlien  one  fraction  is  to  be  multiplied  by  another  i^ 
precisely  the  same  as  that  for  reducing  a  compound  frac- 
tion to  a  simple  one, 
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If  we  multiply  J  by  i  we  get  J|  for  the  product ;  from 
this  we  infer  that  when  two  fractions  are  to  be  multiplied 
together  either  of  them  may  be  taken  as  the  multiplier. 
Now  suppose  we   require  the  product  of  three  fractions, 
f,  i,  and  f 
AVe  may  first  take  the  product  of  |  and  |,  which  is  -^\- 
then  take  the  product  of  /.  and  f ,  which  is  y^^  ;  therefore 
2     4     2      16      2x4x2 
S'^S^T^IOS"  3  X  5T7 
Hence,  to  multiply  any  number  of  fractions  together, 
we  have  the  following 

RULE. 

Multiply  all  the  numerators  together  for  the  numerator 
of  the  product,  and  all  the  denominators  together  for  its 
denominator. 

Note. — Before  applying  the  rule  all  factors  common  to 
a  numerator  and  a  denominator  should  be  struck  out, 

EXERCISE. 

Find  the  product  of 

1.  f  and  ^.  2.  f  and  |. 

3.  {  and  |.  4.  |,  J  and  i. 

5.  Vt,  f  and  j.  6.  ,\,  I  and  |. 

7.  I,  4,  I  and  «.  8.  |,  j\,  |  and  Af 

9.  4  J  and  ^%.  10.  f  of  if  and  |  of  6. 

11.  191,  I  of  ^v  of  8^  and    12.  f  of  4  and  li  of  ^  of  2|. 

^V-  13.  2i,  3J,  3i  and  Sf 

14.  l  +  iandj  +  i.  15.  J  +  landJ-i. 

16.  |of(f  +  |-|)and(J  +  i)x7J. 

17.  3 J,  .V^,  il,  tV\,  17^  -  IHi,  tV  and  f  of  ^\.      . 
Find  the  value  of 

18.   I  X  j  X  4J  X  ^\.  19.  1  j  X  4|  X  ^V- 

20.  ix|-J.       "  21.  fx(«-J). 

22.  i-§xf  +  |. 


Proceed  thus  : 


4; 


I     '.i  _  4  3 
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EXERCISE — (  Continued). 

23.  |xT«,-fxi+«,x(|-i.) 

In  such  cases  as  this  the  order  of  reduction  is  as  follows  : 

1.  Find  the  value  of  the  fractions  in  brackets. 

2.  Perform  the  multiplications  indicated. 

3.  Perform  the  additions  and  subtractions  indicated. 
Thus— 

t-\  =  \- 

T  ^  IT  —  7- 

?'<|  =  J. 

n     V       "      —  5 

♦T  ^  TU  -  ?• 

24.  ix3i  +  ixl^  +  SJJ. 

25.  4i  X  3tV  -  2f  X  1t^  +  ;-  -  If  X  4i  X  {-,. 

26.  (iof7J-/^)xA. 

27.  i«x(l-J|)  +  Ax^x(J  +  A). 

28.  /^  +  ^,x3i-(|xf^-i). 

29.  Multiply  the  excess  of  W  over  the  sum  of  \  and  |_,  by 
the  difference  between  J  of  64  and  |  of  81. 

30.  What    number   divided   by   i\   will    g-ive    13  i   for 
quotient? 

31.  What  number  on  division  by  |  +  J  of  di  will  give  i 
of  (I  -  f )  X  '<'  foi"  quotient  ?  ' 


DIVISION  OF  FRACTIONS. 

If  (JO  be  divided  by  12  the  quotient  is  5. 

''  "  one-halfof  12  the  quotient  is  twice  5; 

"  *'  one-third         "         "  3  times  5; 

"  "  one-fourth      "         **  4  times  5. 

Similarly,  if  any  number  be  divided  by  one-fourth  of  3 
the  quotient  will  be  4  times  as  great  as  that  obtained  by 
dividing  the  same  number  by  3,  but  one-fourth  of  3  is  J ; 
therefore,  to  divide  any  number  by  |  we  must  first  divide 
tlie  number  by  3  and  then  multiply  the  result  by  4, 
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Thus,  to  divide  i  by  j; 

We  first  divide  -i  by  3,  which  gives  ^=^  ; 

We  next  multiply  v/V  by  4,         "         ^^. 
Therefore,  i  when  divided'  by  |  gives  |^  as  the  quotient ; 
or,  as  it  is  written, 

20  5x4     5     4 
Since  —  = X  -  ; 

21  7x3"7     3 

.        ,.  5     3     5     4 

therefore     ;^^--=^x^. 

Thus  we  see  that  to  divide  by  }  is  the  same  as  tj  multi- 
ply by  ^,  and  consequently  to  divide  by  a  fraction  we 
have  simply  to  multiply  by  that  fraction  inverted. 

Hence  we  have  the  following 

RULE 

To  divide  a  fraction  (or  a  whole  number)  by  a  fraction  : 
Invert  the  divisor  and  then  proceed  as  in  multiplication. 

EXERCISE. 

Divide  . 
1.  I  by  i.  2.  4  by  i. 

3.  I  by  ;%.  4.   i|  by  ,,V. 

5-  II  by  If.  6.  ,V^  by,VJV 

7.   G|  by  7i.  8.   19, -t  by  6/-., 

9.  m^ym-  10-  I  of  171  by  f^. 

11.  1^  by  A  of  ^.  12.  if  of  ^  by  41  of  If. 

13.  ^-^xiof  14bv99.  14.  («4-i -i)  bv  4!.  of  (t^^- ^). 

15.  ^  of  (*6-^  +  3J)  X  (4  of  5|)  by  51  -  21.. ' 

16.  The  product  of  'j-f  and  J|^  by  the  product  of  1||^  and 


Find  the  value  of, 


17. 

t-A- 

18. 

1 1 

'  9 

1  *^) 

9  «  M       .       9  9 

20. 

V 

1 1.'. 

To  ITT)    •    TOO- 

2t. 

5of  f^-|of^. 
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EXERCISE — (  Continued). 

22.   ^^^x/^^Aof  3Vx(f4-2i)-(4i-34)-^44^. 
Proceed  as  follows : 

1.  Find  the  value  of  the  fractions  in  brackets. 

f  +  2J.3A-W;  and4J-3|  =  f. 
This  reduces  the  expression  to 

r,  _i.  4   y.     7     ^5    ^f    7      y    1  1  3  _:_  5  _5_  4.5  9 
7    •    5   ^  T 5"    •    TT    *^*    1  0   ^    .'i  6       •    6    •    *T0' 

2.  Simplify  compound  fractions 


of  .^  -  ' 


18    » 


this  reduces  the  expression  to 

~  f,   ^   15     •    T8   ^  -3ir    •    F    •    *T0' 

3.  Invert  every  fraction  before  which  the  siJJfn-^  occurs  ; 
this  reduces  the  expression  to 

'  (>v.-5v^     7     v^l8wll3w<>v     ~  ^ 

■^       f       TT       "T~       "TJ6"~       T       3  7;  ii' 

4.  Multiply  the  fractions  together,  and  tlie  expression  be- 
comes =  1. 

It  may  be  noticed  here  that  there  is  an  important  dif- 
ference between  "of"  and  "  x  "  when  placed  between  two 
fractions.  The  fractions  between  which  ^' of"  is  placed, 
form  parts  of  the  same  compound  fraction,  whereas,  those 
between  which  **  x  "  is  placed,  are  two  distinct  fractions. 
Thus: 

f-joft 
means  that  f  is  to  be  divided  by  the  fraction  f  of  *,  that  is 
by  ^\,  and  the  quotient  is,  therefore,  |f  ;  whereas 

e    .    2  w  4 

T  ~  3    ^    5 

means  that  'I  is  to  be  divided  by  |,  and  that  the  quotient 
so  obtained  is  to  be  multiplied  by  i  ;  that  is,  we  are  to  in- 
vert f  and  then  multiply  together  the  fractions  f,  |  and  i, 
the  result  in  this  case  being  |'J. 

In  the  first  case  the   sign -^  occurs  before  the  fraction 
f  of  4 ;  in  the  second  case  before  the  fraction  f ,  so  that  in 
both  cases  we  have  followed  the  rule  and  inverted  the 
fraction  before  which  the  sign  of  division  is  placed. 
23.  Simplify  f  ^  i  +  f  x  |  -  i-f  of  6. 

Here  we  first  reduce  the  compound  fraction 
^of  6  =  |. 

Next  invert  the  fractions  before  which  ^  occurs.  This 
reduces  the  expression  to 

2    ^    5     1    3    w   5   _  7_  V   2 


VULGAR    FRACTIONS.  :ii 

iiXERCisE — (  Continued  J. 

Next  perform  the  multiplications  indicated.    The  ex- 
pression thus  becomes 

f  +  f  f  -  sV- 

Lastly,  perform  the  addition  and  subtraction  indicated, 
and  we  obtain  |f  J  as  the  required  result. 

Simplify 

24.  ixiVV-2|x3J. 

25.  (34  ^  5i  -  i^  X  (4i  -  3i)  -  (1,^^  +  2i  -  2/^  h-  i  +  A)- 

26.  .V  -  6^1  of  24  L|  -  4||  X  311  -  3|i; 

27.  8^|x5H--^i^-7J|}x5i,i-14r,i. 

28.  l^of|i-  ]Jofi)/V-^(4|of  ,VTr"-2#of  Jf). 

29.  -^  2f  +  A  of  (7  ^  3|)  -  If  -f  2^  1^  -  l^-W 


COMPLEX  FRACTIONS. 

Since  every  fraction  expresses  the  c[Uotient  of  the  num- 
erator by  the  denominator,  the  division  of  one  wliole 
number  by  another  may  always  be  expressed  in  the  form 
of  a  fraction.  Thus  if  we  wish  to  divide  376  by  195  we 
may  indicate  the  operation  in  the  form  of  a  fraction,  thus  : 

j!  7  0 
iTt'o* 

The  same  method  is  employed  to  indicate  the  division 
of  one  fraction  by  another  ;  7|-^i  being*  expressed  in  the 
form  of  a  fraction  thus  : 

7^ 


Also  ff  +  r)  ^  I  of  (j'i  may  be  written 

^  4-  I 


f  of  6| 

When  the  division  of  one  fraction  by  another  is  indi- 
cated in  this  way,  the  resulting-  expression  is  called  a 
Complex  Fraction,  and  the  two  fractions  so  used  are 
called  respectively  the  numerator  and  denominator  of  the 
complex  fraction.  Thus  in  the  above  fraction  |  +  |  is 
called  the  numerator,  and  |  of  6.'  the  denoniinator. 
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Complex  fractions  may  be  reduced  to  simple  ones  by 
performing"  the  division  indicated  thus, 

!^{|  =  (i  +  l)Hof6| 

_  •_>  3    .  -2  2 

—  2  (T  ~    Z' 
_  2  3   V     5 

—  2(T  X  22 
_  2  3 

—  8¥- 

or  by  first  reducing-  the  numerator  and  denominator  to 
simple  fractions,  and  then  performing  the  division  thus, 

I  +  I    _if 
|of6|     ^ 


~  2TT 
_  2  3 

-8  8' 


2  3  .  2  2 
2«r~  5" 
2  3   y     5 


Every  complex  fraction  whose  numerator  and  denomin- 
ator are  simple  fractions  can  at  once  be  reduced  to  a  sim- 
ple fraction^  for 


|=T-ff, 

=  i  X  ^: 

5x3 

~7  7"2 

product  of  highest  and  loAvest  numbers. 

~  product  of  the  other  two  numbers. 

EXEKCISK. 

Simplify 

8 

.       ^'                                      .        ' 

I-    r 

'  T               ^^-  ? 

^•1- 

y  —  2  7 

1  of  i\ 

(!  ^  r.    .   7                                2             ••; 

^'       1     ,     2    s,   <!                            ''•           1       +       7 
9  +  3   X   7^ 

fi     ,     2             2,1 

11.      •    +^     .      ^'±« 

2  _  I    +  <;  _  2 

y      0        7"     y 
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EXERCISE— (^  Continued). 

■•2  J-  *    of   1  f>  4  0  71  01  01 

Cf+i)x'i^       fj  '^'      94+  Hi      33i 

It      ,     7|_ofl2f_  2iof4| 

'      '"^  2^  of  15^      "^^    2{iof2i 

^'^-     7-.     42    •    "   7  _  7    ^  .>i  1 


IC. 


\  1  a.  ••;        4.1 4.  -J  1  I  •    -  ;i  _  1 H  _  1'. 

^^*T^  ^t  +  TI7^>'  2  8        1)  1        i^ 


1 '  •  im+n)+iof  2^hI^  "^  i^'^v  of  i- 


18.  1  l!l. 


Tiy 


20.     «  +  «^  21.6  +  -^ ~ 


^ 


6 


f-J- 


1  1 

6  + 


9Q               (i  -  1^ 
22.       4- ^-  -'^'      ^-xlO«. 

9_  4_ 

■    i-A  4- J. 

A  X  Oil  X  24H-4ia  X  3f  fH-_3|i  ^ 

-"+•  «l  "   V  f^l4    .    /LIS        719   V  nil    .    1/1  -^  1    ^  '*27J* 

GREATEST  COMMON  MEASURE  AND  LEAST  COMMON  MULTIPLE 
OF  FRACTIONS. 

The  G.  C.  M.  of  9,  12  and  15  is  3,  and  the  G.  C.  M.  of  9 
quarts,  12  quarts  and  15  quarts  is  3  quarts, 

In  the  same  way  the  G.  C.  M.  of  \)  seventeenths,  12 
seventeenths  and  15  seventeenths  is  3  seventeenths.  That 
is,  the  G.  C.  M.  of 

-j'V»  XT  and  -H  is  yV- 
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So  tliat  if  any  number  of  fractions  have  the  same  de- 
nominator their  G.  C.  M.  is  found  by  taking  tlie  L.  C.  M. 
of  their  numerators  and  placing  under  it  the  common 
denominator. 

If  the  fractions  have  not  the  same  denominator  they  can 
be  reduced  to  equivalent  fractions  which  have  a  common 
denominator,  and  then  their  G.  C,  M.  can  be  found  in  the 
manner  already  stated. 

If  any  number  of  fractions  in  their  lowed  terms,  hav- 
ing different  deno7ni7iators  he  reduced  to  equivalent  frac- 
tio7is  having  the  same  denomiyiator,  the  G.  C  M.  of  the 
numerators  of  the  new  fractio7is  is  the  same  as  that  of  the 
old. 

First,  take  two  fractions, 

}4  and  f  ^ 

The  equivalent  fractions  are 

\-MJ  ''^^^^  T^TJ- 

That  is 

14x8         21x3 
15  X  8         40  X  3 

Where  we  see  that  the  first  numerator  is  multiplied  by 
a  factor  of  the  second  denominator,  and  this  factor  cannot 
occur  in  the  second  numerator,  since  the  fractions  are  in 
their  lowest  terms,  and  therefore  the  factor  introduced 
into  the  first  numerator  is  not  one  which  already  occurs  in 
the  second  numerator,  and  therefore  the  new  numerator 
of  the  first  (112)  and  the  old  numerator  of  the  second 
fraction  (20)_,  have  no  new  common  factor ;  neither,  by 
the  same  reasoning,  will  the  new  numerator  of  the  second 
and  the  old  numerator  of  the  first. 

Lastly,  the  factors  8  and  3  introduced  into  the  numer- 
ators can  have  no  common  factor  ;  for  if  they  had,  120 
would  not  be  the  L.  C.  M,  of  15  and  40,  but  120  divided 
by  the  common  factor  of  8  and  3. 

Hence,  we  conclude  that  the  process  of  converting  two 
fractions  to  others  having  a  common  denominator  leaves 
the  G.  C.  M.  of  their  numerators  the  same,  and  this  will  be 
true  of  every  pair  of  fractions  if  there  are  more  than  two. 

From  this  it  appears  that  in  finding  the  G.  C.  M.  of  frac- 
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tions  in  their  lowest  terms  with  different  denominators  we 
need  only  find  the  common  denominator  and  then  we  can 
find  the  G.  C.  M.  of  the  old  numerators  instead  of  the  new. 
Hence  we  have  the  following 

RULE. 

For  finding-  the  G.  C.  M.  of  any  number  of  fractions, 
in  their  lowest  terms  : 

Find  the  G.  C.  M.  of  their  numerators  and  under  this 
place  the  L.  C.  M.  of  their  denominators. 

TO    FIND    L.    C.    M.    OF    ANY    FRACTIONS. 

We  shall  first  show  that  the  quotient  of  one  fraction 
divided  by  another  is  the  same  as  the  quotient  of  the 
reciprocal  of  the  second  fraction  divided  by  the  reciprocal 
of  the  first. 

Thus  :— 

—  T  X  Y 
_  3   V   6 

_  3    .    7 

—  ¥~  5" 

From  this  it  follows  that  the  quotients  arising  from 
dividing  fractions  into  their  L.  C.  M.  are  the  same  as  those 
arising  from  the  division  of  the  reciprocals  of  these  frac- 
tions by  the  reciprocal  of  their  L.  C.  M._,  and  since  no 
fraction  less  than  the  L.  C.  M.  will  contain  the  fractions,  it 
follows  that  no  fraction  greater  than  its  reciprocal  will 
divide  the  reciprocal  of  the  fractions,  and  hence  it  follows 
that  the  L.  C.  M.  of  any  number  of  fractions  is  the  recip- 
rocal of  the  G.  C.  M.  of  their  reciprocals. 

Thus,  to  find  the  L.  C.  M.  of 

the  reciprocals  of  these  fractions  are 

3      6      9 
"2'    5»    T- 


The  G.  C.  M.  of  these  last  fractions,  is 
G.  C.  M.  of  3,  6  and  9 
L7C.  M.  of2,  5  and  4 
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and  the  L.  C.  M.  is  the  reciprocal  of  this,  or 
L.  C.  M.  of  2,  5  and  4 
G7  CrM."of  8,  'fr^,nd  !) 
.-.    the  L.  C.  M.  of 

I,  ^  and  ^ 
is  formed  by  taking  the  L.  C.  M.  of  their  numerators  and 
placing  under  it  the  G.  C.  M.  of  their  denominators. 
Hence  we  have  the  following 

RULE. 

For  finding  the  L.  C.  M.  of  any  fractions  in  their  lowest 
terms  : 

Find  the  L.  C.  M.  of  their  numerators  and  under  it  place 
the  Ct.  C.  M.  of  their  denominators. 
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Let  us  consider  the  number 
7648. 

Here  the  first  digit  to  the  right  (8)  denotes  so  many 
simple  units  or  07ies.  The  second  digit  (4)  denotes  so 
many  tens ;  the  third,  hundreds ;  the  fourth^  thousands^ 
etc.  We  thus  see  that  each  digit  denotes  so  many  units, 
each  of  which  is  ten  times  as  large  as  that  denoted  by  the 
digit  to  its  right. 

Commencing  now  at  the  left  hand  digit :  each  unit  de- 
noted by  7  is  one  thousand,  each  unit  denoted  by  6  is  one 
hundred,  which  is  one-tenth  of  one  thousand,  each  unit 
denoted  by  4  is  one-tenth  of  one  hundred,  each  unit  denoted 
by  8  is  one-tenth  of  each  unit  denoted  by  4. 

If  now  we  write  doAvn 

8935, 
and  suppose  8  to  denote  units,  each  of  which  is  unity  or 
one,  then  the  9  immediately  to  its  right  will  denote  units, 
each  of  which  is  one-tenth  of  1  or  ^^ :  these  units  are  ac- 


cordingly called  tenths 
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The  next  digit  3  denotes  units,  each  of  which  is  one- 
tenth  of  each  unit  denoted  by  0,  therefore  each  unit  denoted 
by  3  is  one-tenth  of  one-tenth,  but  ^J^  of  ji^  =  y^^ ;  these 
units  are  therefore  called  hundredths. 

In  the  same  way  each  unit  denoted  by  5  is  one-tenth  of 
one-hundredth 

but    10  Ol    TolF^lIFiro* 

These  units  are  accordingly  called  thousandths. 

If  more  digits  were  placed  to  the  right  of  the  5,  they 
would  denote  ten-thousmidths^  hundred-thousandths,  mil- 
lionths,  ten-millionths,  etc.,  respectively. 

It  will  appear  from  what  has  been  said  that  in  any  group 
of  digits  we  must  know  which  is  the  units'  digit  before 
we  can  sav  what  number  the  group  of  digits  represents. 

Thus  in"^ 

3426, 
if  4  be  taken  as  the  units'  digit,  the  group  will  represent 
3  tens,  4  units.  2  tenths,  and  6  hundredths  ;  but  if  2  be 
taken  as  the  units'  digit,  the  same  group  will  represent 
three  hundred  and  forty-two  and  6  tenths. 

The  units'  digit  is  distinguished  from  the  others  by 
placing  a  dot  after  it,  thus  in  34-26,  4  is  the  units'  digit ; 
while  in  342-6  the  units'  digit  is  2. 

If  a  number  does  not  contain  any  units,  or  any  higher 
denomination,  it  may  be  written  thus  : 

0-376, 
where  the  cipher  takes  the  units'  place,  but  it  is  more  fre- 
quently written 

•376, 
which  denotes  3  tenths,  7  hundredths,  and  6  thousandths. 

If  there  arc  no  tenths  in  a  number,  a  0  takes  its  place,  as 
•076. 
.  In  the  same  way  we  may  have 

•003,   -00004,  and  80  on, 
which  last  denotes  4  hundred-thousandths. 

Such  numbers  are  called  Decimals,  and  the  dot  so  used 
is  called  the  Decimal  Point, 
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The  expression 

•67 
denotes  6  tenths  and  7  hundredths  ;  that  is, 

10 '"'"^  100 

6  7        6        7        67 

but  _and^-^-^+^  =  ^. 

Therefore  -67  is  read  sixty-seven  hundredths. 

In  the  same  way  '347  is  read  three  hundred  and  forty- 
seven  thousandths,  and  so  on.  That  is,  every  decimal  is 
read  as  a  whole  number  of  the  denomination  indicated  by 
the  last  dig-it  to  the  riafht. 

The  expression 

396-89 
is   read   three   hundred    and    ninety-six,  and  eighty-nine 
hundredths. 

EXERCISE. 

Write  the  following  numbers  in  words  : 
1.  7-6.  2.  39-3.  3.  4-89.  4.  762, 

.5.   -762.  6.   762-762.         7.   1234-5678.    8.   123-45678. 

9.  2400-0036.  10.   -2436.  11.   -0006. 

12.   -000006.  13.   -000000006. 

Express  in  digits  : 

14.  Seventy-six  and  eighty-nine  hundredths. 

15.  Fourteen  and  three  thousandths. 

16.  One  hundred,  and  three  ten-thousandtlis. 

17.  One  hundred  and  three  ten-thousandths. 

18.  Thirty  thousand  and  seventy_,  and  one  thousand  and 
eig-hty-three  millionths. 

In  i)ractice  we  do  not  read  decimals  in  the  manner  ex- 
plained above,  but  simply  name  the  decimal  point  and  then 
the  digits  in  order  as  they  occur.  37-34056  is  read  '^  37, 
decimal  3,  4,  0,  5,  6 ; "  -7854  is  read  "decimal  7,  8,  5,  4." 

6 
Since  -6  is  six-tenths  =  — 

■69 
and  -69  is  sixty-nine  hundredths  =  tt^. 

and  similarly  -347  =  -^    and  -03  =  — 

1000  100 


DECIMALS   AND   DECIMAL    FRACTION'S.  45 

it  appears  that  a  decimal  may  be  expressed  in  the  form  of 
a  fraction  by  taking  the  decimal,  after  removing  the 
point,  for  numerator  and  for  denominator,  1  followed  by  as 
many  O's  as  there  are  digits  to  the  right  of  the  decimal 
point. 

And  conversely  any  fraction  whose  denominator  is  1 
follow  by  O's  may  be  expressed  as  a  decimal  by  omitting 
the  denominator  and  placing  the  decimal  point  in  the 
numerator  in  sach  a  way  that  there  will  be  as  many 
digits  to  the  right  of  it  as  there  viere  O's  in  the  denomin- 
ator. 

347 
Thus  ^-^  = -347 

347 
1^0000  =  '^^^'^ 
In  this  last  example,  since  there  are  4  O's  in  tiie  denuiii- 
inator  and  only  3   digits  in  the   numerator,  a  cipher  is 
placed   between   the    point    and    the    first    digit    of    the 
numerator. 

In  the  same  way,  *    • 

7 

looo "  '^  '"^ 
AJ)l>iT10N  OF  DECIxMALS. 

It  will  be  evident  from  what  has  been  said  about  deci- 
mals that  the  method  to  be  pursued  in  adding  them  is 
almost  identical  Avith  that  adopted  in  adding  whole  num- 
bers. There  is  this  apparent  difference,  however,  that  in 
adding  whole  numbers  we  begin  by  placing  units  ander 
units,  tens  under  tens,  etc.,  proceeding  from  right  to  left 
in  arranging  the  different  numbers  under  one  another, 
whereas  in  adding  decimals  we  commence  by  placing  the 
decimal  points  under  one  another,  the  tenths  under  tenths, 
hundredths  under  hundredths,  and  so  on  going  from  left 
to  right.  It  will  be  seen  that  both  these  methods  amount 
to  this,  that  we  must  begin  with  that  part  of  the  number 
which  is  certain  to  exist,  for,  as  every  whole  number  must 
have  a  digit  in  the  units'  place,  though  not  necessarily  in 
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tiiat  of  tens,  hundreds,  etc.,  so  every  decimal  must  have  a 
decimal  point  and  also  a  dig-it  in  the  tenths'  i)lace,  though 
not  necessarily  in  that  of  hundredths,  thousandths,  etc. 

We  might  in  fact  go  a  step  further  and  assume  that,  as 
every  whole  number  must  have  a  digit  in  the  units'  place, 
it  mast  also  have  a  decimal  point  expressed  or  understood, 
since  the  place  of  the  decimal  point  is  always  to  the  right 
of  the  units'  ligure  ;  we  should  then  have  the  same  method 
in  all  cases,  viz.,  to  place  the  decimal  points  under  one 
another  and  then  arrange  the  digits  of  each  number  in  the 
proper  order  to  the  right  or  left  of  their  respective  points. 

Thus,. to  add  -3487,  lG-396,  3-04324,  and  746-28,  arrange 
thus  : 

•3487 
l()-39(; 
3-04324 
74(r28 
7(i(v06794 

Here  avo  hud  that  in  the  fifth  })hice  from  the  decimal 
point  there  is  but  one  digit,  4.  We  therefore  set  it  down 
below  the  line  as  4  hundred-thousandths.  In  the  fourth 
place  we  And  7  and  2  and  their  sum  9  is  also  set  down  as 
!)  ten-thousandths.  In  the  third  or  thousandths'  place  we 
find  8,  6  and  3 ;  their  sum  is  17,  that  is  17  thousandths  or 
1  hundredth  and  7  thousandths.  We  therefore  place  the 
7  down  under  thousandths  and  reserve  the  1  to  add  to  the 
column  of  hundredths,  which  thus  becomes  equal  to  26 
hundredths  or  2  tenths  and  6  hundredths ;  we  set  down 
the  6  under  hundredths  and  add  the  2  to  the  column  of 
tenths  which  thus  amounts  to  10  tenths,  but  8S  10  tenths 
are  equal  to  unity  we  place  a  0  under  the  column  of  tenths 
and  reserve  the  1  to  be  added  to  the  column  of  units  which 
will  thus  amount  to  16,  and  so  on,  until  the  addition  is 
completed. 

EXERCISE. 

Add  together  : 

1.36-4158,     3426,     -3246,     59-637  and  3-(;. 

2.57-29577,    -01,    -7854,    1-732  and  1-4142. 

3.  3-14153265,    2500,    -4771213  and  -0000484^. 

4.  -30103,    10,    -5236,    14641  and  2  7182818. 

5.  -1,    -901,    '0001,    -000001,    '0000091. 
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SUBTRACTION  OK  DKCIMAr.S. 

Subtraction  of  Decimals  is  performed  in  the  same  man- 
ner as  in  whole  numbers.  Suppose  we  have  to  subtrjict 
a -1 41')!) •_>('.;">  from  57-29577,  we  proceed  thus  : 

57-29577 
3-14159205 


arranging-  the  nunil)ers  with  regard  to  the  decimal  point 
as  in  addition. 

It  will  simplify  the  process  at  tirst  if  ciphers  be  added 
to  the  riijfht  of  the  minuend,  thus  : 

57-295770()() 
:M4159205 


4-15417735 


as  these  ciphers  do  not  alter  the  denomination  expressed 
by  any  of  the  digits,  they  can  'have  no  effect  on  the  value 
of  the  number  to  which  they  are  affixed. 

MULTIPLKU^riON  OF  DECIMALS. 

If  the  decimal  point  in  a  number  be  moved  one  place 
to  the  right  the  number  will  be  multiplied  by  10. 

Take  the  number  67-9428  and  remove  the  decimal  point 
one  place  to  the  right  and  we  obtain 

679-428. 
Comparing  this  with  the  original  number  we  observe  that 

8  ten-thousandths  has  become  8  thousandths. 
2  thousandths  "  "  2  hundredths. 
4  hundredths  "         "        4  tenths. 

9  tenths  "         -        9  units. 
7  units  "         "        7  tens. 

6  tens  "         "         6  hundreds, 

so  that  each  digit  represents  ten  times  as  much  in  the 
new  number  as  in  the  old,  and  therefore  the  new  number 
is  ten  times  the  old  one. 

If  the  point  be  again  moved  one  place  to  the  right  it  is 
clear  that  we  shall  have  100  times  the  original  number  j 
B  plac(»s.  1000  times,  and  so  on. 
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It  will  l)e  evident,  too,  that  if  we  move  the  point  one 
place  to  the  left  we  sliall  divide  a  number  liy  10 ;  if  two 
places,  by  100 ;  if  three  places,  by  1000,  etc. 

In  the  case  of  a  pure  decimal  the  decimal  point  is  moved 
to  the  left  by  placing  ciphers  between  the  point  and  the 
nearest  figure,  thus :  -67  when  divided  by  10  becomes 
•067  ;  and  this  wlien  divided  by  10  becomes  -0067,  and 
so  on. 

Suppose  we  wish  to  multiply  37-643  by  3-86. 

We  have 
and 


ve           37 

•643  =  ; 

643 
^^1000 

37643 
"    1000' 

3-86  . 

86 
^100" 

386 
lOO' 

Therefore 

37-643 

x3-86 

37643 

386 

1000 

""ioo 

37643 

x386 

100000 
14530198 


100000 
=  145-301'.»8 

Now  in  this  result  we  observe  that  if  the  decimal  point 
be  omitted  we  shall  have  the  product  of  37643  and  386, 
which  are  the  multiplicand  and  multiplier  with  their  deci- 
mal points  left  out,  and  that  the  number  of  digits  after 
the  decimal  point  in  the  product  is  equal  to  the  sum  of 
those  in  the  multiplicand  and  multiplier,  there  being  3  in 
the  multiplicand,  2  in  the  multiplier,  and  5  in  the  product. 

Hence,  we  have  the  following 

RULE. 

To  multiply  together  two  numbers  containing  decimals. 

Disregard  the  decimal  points  and  multiply  as  thougli 
the  numbers  were  Avhole  numbers. 

Then  point  off  as  many  decimal  places  in  the  product 
as  there  are  in  both  the  multiplicand  and  multiplier. 

It  will  sometimes  be  necessary  to  place  ciphers  to  the 


DECIMALS    AND    DECIMAL    P^RACTIONS.  49 

left  of  the   liiiin-cs   in  the  jn'odiict  in  ordor  to  obinin  tlu* 
rcHinisitc  nnnilx'r  of  docinml  figures,  tlms, 

3       2        6 
^10  "^10- 100      ^'''• 

AVlicrc  tJH'  i)roduct  of  3  and  2  consists  of  one  dig-it  only, 
but  the  product  requires  two  decimal  digits,  which  we 
obtain  by  tiie  introduction  of  the  cipher. 

EXERCISE. 

Find  the  product  of: 

1.  1-732  and  1-4142. 

2.  2-236  and  2-4495. 

3.  147-4771  and  -30103. 

4.  57-29577  and  1-01. 

5.  20403-1416  and  -000378. 

6.  -00004848  and  5463. 

7.  101.0101,  37-203  and  3-2. 

8.  -04,  -06,  -003  and  -1. 

9.  -1,  .01,  -001,  -0001  and  1000. 

10.   -1,    1,  -1,  -01,  -01,  -01  and  1000000000. 

DIVISION  OF  DECIMALS. 

Suppose  we  require  to  divide  57-20575  by  6-79,  we  pro- 
coed  thus  : 

57-20575-^6-79.  • 

"100000    100 
5720575  679 


100000  •  100 
5720575  100 


100000   679 
=  5720575  X 100 


100000  X  679 
5720575  X 100 


679  X  100000 
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5720575    100 
^  ~~6 7 9~  ^  TOOOOO 

5720575    1 
"  "~G79~~  ^  1000 
=  5720575  H-  679 
'  ""  1000 
_8425 

"fooo 

=  8425 
Here  we  observe : 

1.  That  the  digits  in  the  resalt,  8425^  are  obtained  by- 
dividing  5720575  by  679;  that  is,  by  disregarding  the 
decimal  points  and  dividing  as  though  the  given  numbers 
were  whole  numbers. 

2.  That  the  number  of  decimal  places  in  the  quqtient  is 
the  number  in  the  dividend  diminished  by  the  number  in 
tlie  divisor. 

Therefore^  when  the  number  of  decimal  places  in  the 
dividend  exceeds  the  number  in  the  divisor  : 

Divide  as  though  both  were  whole  numbers^  and  point 
off  a  number  of  decimal  places  in  the  quotient  equal  to  the 
difference  between  that  in  the  dividend  and  that  in  the 
divisor. 

It  is  evident  from  this  that  if  the  number  in  the  dividend 
is  equal  to  the  number  in  the  divisor,  there  will  be  no 
decimal  places  in  quotient. 

EXERCISE. 

Divide 

1.  1-728  bv  1-44,  bv  14-4  and  bv  144. 

3.  4-096  bV  10-24,  by  102-4,  bv  25-6,  bv  -32,  by  -064. 

3.  53-144f  bv  6-561,  bv  65-61,  by  59-049,  by  19-683, 
by  -243  and  bv'^177147. 

4.  -390625  by  25,  bv  -005,  by  -000625,  by  15625,  by  -625. 

5.  8-23543  bv  117-649,   by  16807,  by   2401.   by  -00343. 

6.  16-807  bv  3430. 

3430)16-807(4 

13720      ^^, 

-3087      ■^- 
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Here  we  find  that  on  dividing"  as  in  whole  numbers 
there  is  a  remainder,  3087. 

If,  however,  we  had  taken  16 '8070  for  tlie  dividend  we 
sliould  get : 

3430)16-8070(4!) 

^'^^-^         •004*1 
"30870       ^^'' 

30870 

Now,  since  a  cipher  pUiced  to  the  right  of  a  decimal 
does  not  alter  its  value^  1 6-8070  is  the  same  as  16-807,  and 
therefore  -0049  is  the  quotient  of  16-807  by  3430. 

It  follows,  therefore,  that  if  in  any  case  the  division 
does  not  terminate,  ciphers  may  be  added  to  the  right  of 
the  dividend  until  the  division  does  terminate  or  until  a 
sufficient  number  of  digits  in  the  quotient  has  been 
obtained. 

Divide 

7.  177-1561  by  146410,  1100,  12100,  13310. 

8.  34-2  by  25,  625,  12-5,  250,  500. 

9.  1771-561  by  1-4641. 

In  examples  like  this  when  the  number  of  decimal  plaKies 
in  the  divisor  exceeds  the  number  in  the  dividend,  we 
may  add  ciphers  to  the  right  of  the  dividend  until  the 
number  of  places  equals  the  numbers  in  the  divisor,  and 
th(Mi  proceed  as  before  ;  thus  : 

l-4641)1771-561iri210 
14641 
30746 
29282 


14641 
14641 

and  the  quotient  is  therefore  1210. 
Divide 

10.  16796-16  by  -006,   -216,   -1296,   -07776. 

11.  2799-36  by  7-776,    -01296,  4-6656. 

12.  1  by  -1,   -01,  -001,   -0001. 

13.  1  bv  2,  5,  8,  25,  64,  125,  256,  625. 
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In  all  the  examples  g-iven  thus  far  the  division  termin- 
ates if  carried  far  enough.  It  does  not  generally  happen, 
however,  that  the  division  may  terminate,  but  a  stated 
number  of  decimal  places  may  be  required. 

Ex.   Divide  3-141,59  by  2-718  to  four  decimal  places. 

Since  the  divisor  contains   3  decimal  places  and  the 
quotient  is  to  contain  4,  the  dividend  must  contain  7,  and 
as  it  contains  but  .5,  two  ciphers  must  be  added,  so  that  the 
process  of  dividing  will  be  as  follows  : 
2-718)3-1415900(1,1558 
2718 


4235 

2718 

15179 

1.3590 

15890 

1.3590 

' 

23000 
21744 

Divide  to  3  places  of  decimals 

14. 

3-141G  bv  57-29. 

15. 

57-2957  by  1-732. 

16. 

2-4495  bv  1-4142. 

And  to  5  places ; 

17. 

1-098()1  by  2-302585. 

18. 

1  by  2-31258. 

19. 

-30i03  bv  -43429. 

20. 

113  bv  355. 

TO   CONVERT   A    DECIMAL   INTO    A    VULGAR    FRACTION. 

Since  '9375  may  be  expressed  as 
9375 

10000 
We  may  reduce  this  fraction  to  its  lowest  terms  in  the 
manner  already  indicated.     Thus,  if  we  divide  successive- 

15 

ly  bv  5  we  obtain    -   . 
J'     ^  16 

a-     -1     1       '.n4       5104         319 
Smiilarly  -0104  = 


10000      625 
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EXERCISE. 

Reduce  to  equivalent  vulgar  ft'actioiis  : 

1.   -00875,     -8125,    -0064,     -00082. 

It  will  be  observed  in  reducing  these  decimals  that  no 
divisor  but  2  and  5  or  some  powers  of  them  are  used,  the 
reason  being-  that  10  and  any  power  of  10,  as  100,  1000, 
etc.,  have  no  factors  but  2  and  5,  or  powers  of  2  and  5. 

TO   CONVERT    A    VULGAR    FRACTION    TO    A    DECIMAL. 

We  may  divide  11  by  l(i  thus  : 
1(^)11-0000(6875 


9  6 

1  40 

1  28 

120 

112 

80 

80 

and  since  we  have  placed  in  the  dividend  4  ciphers  to  tlie 
right  of  the  decimal  point,  there  will  be  4  decimal  places 
in  the  quotient,  which  is  therefore  -()875. 
But  since  the  quotient  obtained  by  dividing  11  by  16  is 

expressed  bv  the  fraction it  follows  that 

16 

11  =.6875. 
16 

This  exemplifies  the  method  to  be  pursued  in  all  cases. 

EXEKCISE. 

Reduce  to  equivalent  decinnils  : 

11       3     13     5     7 
1*    4'    2"      4'    8'     8'    8'    8* 

3       5       7       9      11     13     15 
^-    16'     16'     16'    16'     16'     16'     16' 
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• 
12     3     4 

5'    5'    5'    5' 

24     124     H24 

4. 

25'    125'     625* 

31     63     127 

1 

5. 

32'     64'    128' 

256' 

Express  as  a  decimal  with  6  decimal  places  : 

12      3      4 

5      6 

(>. 

7'  7'  V  r 

f    7* 

34     25      59 

146     386 

7. 

37"    37'    m' 

333'    999" 

12      15 

7       8       } 

8. 

3'    3'    6'    6' 

9"     U"     13' 

CIRCULATING  DECIMALS. 

If  we  veduce  the  fractions  J  and  ^  to  decimals,  we  ^et 
for  the  former  -875  and  for  the  latter  -8333  with  remainder 
2,  vhich  will  give  another  3  in  the  quotient  and  another 
remainder  2,  and  so  on  forever.  Such  decimals  as  -8333, 
etc.,  are  called  Repeating  or  Ch'culating  decimals.  The 
repeating  digits  may  occur  either  singly  or  in  groups  and 
may  either  commence  immediately  after  the  decimal  point 
or  at  some  distance  from  it. 

Thus  :       -  '333,  etc  ,  which  is  Avritten  3 

b 

^=•16666,  etc.,  "         "     -16. 

6  ' 


•916. 


ii  = -916666,  etc., 

—  = -72727272,  etc.  "         ''         -72. 

19  •    • 

—  =  •513513513,  etc.  "         ''       -513. 

17  •  • 

-  =  -38636363,  etc.  "  "       -3863. 

44 
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Wc  have  now  to  examine  into  the  nature  of  the  vulj^ar 
fractions  which  produce  these  various  kinds  of  decimals. 

Since  2  is  a  factor  of  10 

Therefore  2  x  2  is  a  factor  of  10  x  10 

Tlierefore  2  X  2  X  2  *'         "      10x10x10. 

That  is,  any  power  of  2  is  a  factor  of  the  same  power 
of  10. 

Therefore,  by  placing  ciphers  to  the  right  of  any  number 
we  may  make  it  divisible  by  any  power  of  2  without 
remainder. 

Therefore,  no  fraction  which  has  a  power  of  2  for  its 
denominator  can  produce  a  circulating  decimal. 

And  the  same  reasoning  shows  that  no  fraction  whose 
denominator  is  a  power  of  5  can  produce  a  circulating 
decimal. 

And  the  same  is  true  if  powers  of  2  and  5  occur  in  the 
same  denominator,  for  the  numerator  may  tirst  be  divided 
by  the  power  of  2,  and  the  quotient  so  obtained  divided  by 
the  power  of  5.  '     - 

If,  therefore,  the  denominator  of  a  fraction  contains  ^no 
factors  but  2  and  5  (either  singly  or  repeated),  that  frac- 
tion cannot  produce  a  circulating  decimal. 

Again,  if  we  proceed  to  reduce  f  to  a  decimal  we  find 
that  since  10  contains  only  the  factors  2  and  5,  and  there- 
fore powers  of  10  contain  only  powers  of  2  and  5,  therefore 
we  cannot  by  successive  multiplications  by  10  introduce 
the  factor  7,  and  therefore  we  can  never  make  the  divi- 
dend contain  7  without  a  remainder.  Therefore  the 
decimal  obtained  from  a  fraction,  whose  denominator  is  7, 
will  never  terminate. 

From  this  it  is  clear  that  if  the  denominator  of  a  fraction 
(in  its  lowest  terms)  contain  factors  other  than  2  and  5, 
the  corresponding  decimal  can  never  terminate. 

We  have  next  to  show  that  these  non-terminating  deci- 
mals must  repeat. 

7)3-000000000000 
•428571428571 
Hediicing  the  Fraction  4^  to  a  decimal,  we  find  tliat  the 
remainders  in  prder  are 

2;  6,  4,  5,  1,  3, 
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and  the  dividends  must  therefore  be  ^ after  the  first) 
20,   60,  40,  50,   10,  30. 

Now  since  the  last  of  these  is  the  same  as  the  dividend 
with  which  we  started, 

Therefore  the  quotient  obtained  IVom  it  will  be  the 
same  as  the  first  quotient. 

Therefore  the  remainder  obtained  from  it  will  be  the 
same  as  the  first  remainder. 

Therefore  the  next  dividend  will  be  the  same  as  the  one 
next  to  the  first,  and  so  on. 

Therefore  the  second  set  of  6  digits  in  the  quotient  must 
be  the  same  as  the  first  set  of  6  digits  ;  and  for  the  same 
reason  the  third  set  will  be  the  same  as  the  second. 

Thus  we  see  that  the  digits  in  the  quotient  mast  recur 
in  the  same  order. 

And  since  in  dividing  by  seven  there  can  be  only  6 
different  remainders,  it  follows  that  there  can  be  only  6 
digits  in  the  repeating  part  of  the  decimal.  Similarly,  if 
the  denominator  of  the  fraction  is  17,  there  can  be  only  16 
digits  in  the  repeating  part ;  if  the  denominator  is  19, 
only  18  digits,  and  so  on.  So  that  the  number  of  digits  in 
the  repeating  part  of  a  decimal  cannot  be  greater  than  the 
number  of  units  in  the  divisor  diminished  by  1. 

The  number  of  digits  in  the  repeating  part  will  not 
always  be  so  great  as  this,  for  if  the  denominator  be  3,  (>, 
or  9  only  one  digit  will  repeat ;  if  11,  two  digits  ;  13,  six 
digits  ;  31,  fifteen  digits  ;  and  37  gives  but  three  digits  ;  41, 
five  digits. 

To  determine  where  the  decimal  will  begin  to  repeat  : 

■'.Vo  find  that  J  =  -3. 
-      i.=.-16. 

;'    ^  =  -7916. 

In  the  first  of  these  the  factor  2  does  not  occur  in  the 
denominator,  and  the  decimal  begins  to  repeat  at  the  deci- 
mal point. 

In  the  second  case  the  factor  2  occurs  once  in  the  de- 
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noiuimitor  and  one  dig:it  occurs  between  the  decimal  point 
and  the  repeating-  digit. 

In  the  tliird  case  two  2's  occur  in  the  denominator  and 
two  digits  between  the  decimal  point  and  the  first  repeat- 
ing digit. 

In  the  fourth,  three,  and  so  on,  every  2  which  occurs  in 
the  denominator  having  the  effect  of  moving  the  first 
repeating  digit  one  place  further  to  the  right,  and  the  same 
will  be  found  to  be  true  if  5  be  put  for  2  in  what  has  just 
been  stated. 

If  2's  and  5's  both  occur  in  the  denominator,  the  same 
thing  will  be  true  of  the  one  that  occurs  oftenest,  and  the 
other  will  not  affect  the  position  of  the  first  repeating 
digit.  Thus  if  2  occurs  four  times,  and  5  three  times, 
there  will  be  four  intervening  digits  ;  if  5  occur  three 
times  and  2  once,  there  will  be  3  intervening  digits. 

The  following  examples  will  shew  why  this  should  be 
the  case  : 

^     19     1     3 

'    28"4  +  7 

=  •25 +  428571 

=  •25+ -428571428571 

=  •67857142857142  .... 

=  •67857142. 
From  this  it  will  be  seen  that  the  decimal  would  repeat 
from  the  decimal  point  were  it  not  for  the  presence  of  the 
•25,  which  changes  the  first  two  digits  and  therefore  moves 
the  repeating  period  two  places  to  the  right. 
^    1     23 
24"'  3     8 
=  -6  -  ^375 

=  -6666666 -  ^375 

=  •291666  .... 
=  •2916 
13     1     2 

^•^5=5^3 

=  ^2  +  -'6 
=  •86 


58  ARITHMETIC. 

274_  9       7 
■**   275^25'^ri 
=  -36  +  -63 

=  -36  4-  -63^3  ..... 
=  -9963 
Note. — If  either  of  the  factors  2  or  5  is  common  to  both 
terms  of  any  fraction  it  is  obvious  that  this  factor  must 
be  struck  out  before  applying  the  test. 

The  reduction  of  a  vulgar  to  a  decimal  fraction  may 
generally  be  much  shortened,  as  in  the  following  examples  : 

1.  Reduce  ^y  to  a  decimal  fraction. 

19)70( -36842105263157894736 
57 
130 
114 
1l6C) 
152 
~80. 

It  is  evident  that  the  result  obtained  by  dividing  19  into 
80  will  be  half  that  obtained  by  dividing  19  into  160.  We 
may  therefore  begin  at  the  ligure  obtained  from  160  as 
dividend  and  divide  by  2,  and  continue  this  operation. 
Thus  we  shall  divide  2  successively  into  8,  4,  2,  1,  10,  5, 
12,  6,  etc.,  and  obtain  the  quotients  4,  2,  1,  0,  5,  2,  6,  etc. 

2.  Reduce  ||  to  a  decimal. 

13)120(-9230769 
117 
3. 

Here,  since  3  is  I  of  12,  we  may  commence  at  once  and 
divide  4  into  9,  12,  3,  30,  27,  6. 

Thus,  whenever  in  the  operation  of  reducing  a  vulgar 
fraction  to  a  decimal,  we  reach  a  dividend  which  is  an 
exact  divisor  of  any  previous  dividend,  we  may  commence 
dividing  at  the  digit  obtained  as  quotient  to  that  previous 
dividend. 
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KXERCISE. 

Reduce  to  decimal  fractions  : 
18     12     10      6       8       9       8 
'    ri)'    19'    17'    17'    13'    23'    2\' 
^     14     13     30     3G      1      19 
*"   23'    29'    31'    37'    41'    53* 

80     17     76     100      98         1         1000 
*   91'    63'    77'    259'    189'    2849'    lOOl' 
If  we  reduce  |,  |,  2,  4,  4,  y  to  decimals,  we  have 

1  .  .  3       .  . 

---  -142857,  „- -428571, 

V  '7 

2  .  .  6       .  - 
7^^  -285714,           -=^=  -857142, 

4       .  •  5       . 

^=  -571428,  y=  -714285. 

In  these  cases  the  same  digits  occur  in  all  the  decimals, 
and  in  the  same  order.  Thus,  1  is  always  followed  by  4  ; 
4,  by  2  ;  2,  by  8,  and  so  on. 

The  following-  examples  furnish  illustrations  of  the  ap- 
plication of  this  result : 

1.  Knowing  that  4  =  -142857,  find  the  decimal  equivalent 
to  f 

By  division  we  get  7  as  the  first  digit  in  the  quotient ; 
then,  knowing  that  7  is  followed  by  1,  1  by  4,  etc.,  we 
have  at  once  714285,  and  therefore 

5       .      .   . 
^  ^  -714285. 

2.  Reduce  ||  to  a  circulating  decimal. 

28)270(-964 
252 

Tso 

168 
~120, 
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In  this  case,  since  there  are  two  2's  as  factors  of  the  de- 
nominator, tliere  will  be  two  digits  between  the  decimal 
point  and  the  tirst  of  the  repeating-  dig-its.  Therefore  4  is 
the  lirst  repeating-  digit,  and  the  others  are  known  at  once 
to  be  2,  8,  5,  7,  1,  and  therefore  the  required  result  is 
•96428571. 

Reduce  jl^  to  a  circulating  decimal. 

Here  the  factors  of  the  denominatoi*  are  5,  5,  7  ;  there- 
fore there  will  be  two  digits  between  the  decimal  point 
and  the  repetend,  and  the  repetend  will  contain  six 
digits.     Hence  the  same  method  as  in  Ex.  2,  gives  the 

result  -00571428. 

From  the  value  of  y^,  given  on  page  58,  we  can  find  the 
value  of  any  other  proper  fraction  having  19  for  denomi- 
nator.    Take  for  example  yV,  : 

On  dividing,  the  first  digit  in  the  quotient  is  1,  bat  as 
1  occurs  twice  in  the  repetend,  we  must  obtain  by  division 
another  digit  in  the  quotient ;  this  is  5.  Then  we  are  at 
once  enabled  to  write  down  the  remaining  digits  of  the 
repetend,  namely,  789,  etc.,  and  therefore  the  i*equired 
result  is  •i578947368421052(;3. 

TO    REDUCE    CIRCULATING    DECIMALS    TO    VULGAR    FRACTIONS. 

We  know  that 

a 

3       . 

Therefore,  a  pure  decimal  in  which  only  one  digit  re- 
peats, is  reduced  to  a  vulgar  fraction  l)y  placing  9  under 
the  repeating  digit. 

Again,  i  _  -oi 

99  ~ 
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Now  suppose  we  wish  to  reduce  a  decimal  in  wliicli  two 
digits  repeat,  to  a  vulgar  fraction,  for  example, -37. 

•37     -37373737  -  -  -  - 

=  -30303030 

t-  -07070707 

=  10  X  -03030303 

+  -07070707  -  -  -  - 

=  10  X  -03  +  -07 

=  ^^^99^99 

30      7 
~99'^99 

37 

"99 

Therefore,  when  the  repeater  consists  of  two  digits  the 
corresponding  vulgar  fraction  will  consist  of  these  two 
digits  for  numerator  and  two  9's  for  denominator. 

Again  /---OOi,     ^-  =  -602,    &c. 
"        999  '999  '       . 

Therefore  •(;73     •r)73673673 

^  -(JOOBOOeOO 

+  -070070070 

+  -003003003 

=  100  X  -ooBooeooi; 

+  10  X  -007007007 

+  -003003003 

=  100  X  -'006  +  10  X  -007  +  -003 
=  100  Xtt^u +10x^^  +  ^11^ 

_600i70i        3 
~  TF 9"9  ■•"  IFTT 9"  +  WW^ 
_  <i  7  3 
—  «  ¥¥- 

And  we  may  proceed  in  a  similar  manner  with  a  decimal 
having  any  number  of  digits  in  the  repeating  part. 

Therefore,  in  every  case  we  put  the  repeating  digits 
for  the  numerator  and  as  many  9's  as  there  are  digits  in 
the  repeating  part  for  the  denominator  of  the  vulgar 
fraction. 
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Thus, 

•Anj.7  —  '5047 

and 

•OOQQ  —     *>«     _     1 

EXERCISE. 

Reduce  to  vulgar  fractions  in  their  lowest  terms  : 

1.  -72,  -'si,  -81,  -iO,  <)i,  -9. 

2.  -387,  -(5021,  -714285,  -076923,   -02439. 

The  method  of  reducing*  a  mixed  circulating  decimal  to 
a  vulgar  fraction  may  be  shown  by  an  example  thus  : 

•38725  =  j^i^  of  38-725 

-  1      nf  ^87  2  5 

-  TOD  *^^    ^^9^-9- 

_Jl  38  X  999  +  725 
~T00^  "999  ~~ 
_    1       38  X  (1000-1) +  725 

-  -^Q  X  g^g 

38  X  (1000-1) +  725 
~  99900 

_  38000 -38 +  725 

99900 
_  38725  -  38 
~~9990(F 

From  this  we  deduce  the  following 

RULE. 

To  reduce  a  mixed  circulating  decimal  to  a  vulgar 
fraction  : 

Write  down  the  digits  in  the  decimal  as  far  as  the  end 
of  the  first  period. 

From  this  subtract  the  part  that  does  not  repeat.  The 
remainder  Avill  be  the  numerator  of  the  vulgar  fraction, 
and  its  denominator  will  consist  of  as  many  9's  as  there 
are  digits  in  the  repeating  part,  followed  by  as  many 
ciphers  as  there  are  digits  in  the  non-repeating  part. 
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Example  1.  To  reduce  -387 j  6  to  a  vulgar  fraction  ; 

38746 

387 

38359 

99000 

EXERCISE. 

Reduce  to  vulgar  fractions  in  their  lowest  terms  : 
(1)  -2871.         (2)   -000999.  (3)  -461538. 

(4)  -1945.         (5)   -990384615.       (6)  -982i42857. 
The  last  example  may  be  worked  thus  : 

•982142857  =  -857142857  +  -125 
=  •857142  4- -125 

_  6     .    1  _  5  5 

—  T  ^  S  —  TS- 

If  whole  numbers  and  decimals  are  combined,  the  same 
method  is  to  be  pursued  in  their  reduction,  thus  : 
To  reduce  27-346': 

27-346  =  J^  of  273-46 
=  A  of  27311 
^  1        273x99  +  46 
~  10  99 

273  X  99  +  46 


990 
273(100-1) +  46 

990 
27346-273 


990 
That  is,  we  must  subtract  273  (the  digits  which  do  not 
repeat)  from  27346,  and  under  this  result  place  as  many 
9's  as  there  are  digits  in  the  repeater,  followed  by  as 
many  ciphers  as  there  are  digits  between  the  decimal 
point  and  the  first  of  the  repeating  digits. 

Ex.  Reduce  264-387426  to  a  vulgar  fraction, 
264387426 
26438 
264360988 
9999Q9~ ' 
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EXERCISE. 

Reduce  to  vulgar  fractions  in  tlieir  lowest  terms. 
(1)  3-4i6.      (2)  19.3842.      (3)  217-Oy.      (4)  31416-003. 
(5)  100-142857. 

ADDITION    AND    SUBTRACTION    OF   CIRCULATING   DECIMALS. 

1.  When  absolute  accuracy  is  not  required. 

A  result  sufficiently  correct  for  most  purposes  may  be 
obtained  in  the  manner  exemplified  in  the  following-  ex- 
ample : 

Add  together  the  following  numbers  so  as  to  obtain  their 
sum  "correct  to  4  decimal  places  : 

•37,   -235,   •35142857,   -7,   -036. 
Extend  each  decimal  to  6  places — 2  more  than  the  re- 
quired number,  thus  : 

•373737 
•235353 
•351428 
•777777 
•036363  ' 
1-774658 

The  difference  between  this  result  and  the  true  result  is 
less  than  one  ten-thousandth.  That  is,  it  differs  from  the 
true  result  by  less  than  1  in  the  fourth  decimal  place. 

EXERCISE. 

Add 

1.  -7,   -73,   -846,   -1)342,   •(53205  to  4  places. 

2.  'QS,   -064,   -0067,   -9376,   -0466  to  4  places. 

3.  -7342,   -94765,   -376416,   -lOOlOOO,  38.74  to  5  places. 

4.  106-30,     937-4,      89-001,      387-1591,      lOl-lol, 
lOOO^iOOOi  to  6  places. 

2.  When  absolute  accuracy  is  required. 

We  may  either  reduce  the  decimals  to  their  equivalent 
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vulg-ar  fractions  and  then  add — which  is  apt  to  be  a  tedi- 
ous operation — or  we  may  proceed  as  follows  : — 

Required  to  add  -30,   -539,   -032437. 
First  make  the  repeaters  all  hegm  at  the  same  distance 
from  the  decimal  point. 

Now,  since  -36  =  -36363636 ,   it  may  be  written  in 

any  of  the  following  ways  : 

•363 

-3636 

•3636 

-3636363 

•363636363,  etc. 

For  all  of  these,  when  the  points  are  removed,  give  the 
same  result,  namely, 

•3636363636  -  -  -  -  - 

Thus  we  see  that  the  place  where  the  repeater  begins 
may  be  moved  to  the  right,  but  not  to  the  left.  We  must 
therefore  select  that  decimal  which  has  its  first  repeating 
digit  farthest  to  the  right,  as  our  guide  in  arranging  the 
others. 

This  is  -032437, 

therefore  the  others  become  -36363 
and  -53939. 

Secondly,  we  must  make  the  repeaters  all  end  at  the 
same  distance  from  the  decimal  point. 

We  see  that  the  first  of  these  must  take  some  such  form 
as, 

•032437 
•032437437 
•032437437437 
That  is,  the  number  of  digits  in  the  repeater  must  be 
a  multiple  of  3. 

Similarly  in  the  other  tAvo  the  number  of  digits  m  the 
repeater  must  be  a  multiple  of  2,  and  since  6  is  a  multiple 
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of  both  3  and  2,  we  may  have  6  digits  in  the  repeater  in 
each  case.     Thus  these  numbers  become 

•032437437 
•363636363 
•539393939 


•935467740 
We  then  proceed  to  add  them  together,  remembering 
to  increase  the  right-hand  column  by  the  number  to  be 
carried  as  the  result  of  adding  the  digits  which  would 
be  to  the  right  of  this  if  the  decimals  were  extended. 

EXERCISE. 

Add 

1.  •S,   ^265,    037. 

2.  4&,   ^364,  •9873. 

3.  •000037,   •4038,   -9,   -'27. 

4.  -398457,   -00375,   •00018. 

The  method  to  be  pursued  in  subtraction  needs  no  fur- 
ther explanation. 

MULTIPLICATION   AND   DIVISION   OF    CIRCULATING    DECIMALS. 

1.  When  absolute  accuracy  is  required. 

Reduce  the  decimals  to  their  equivalent  vulgar  frac- 
tions : 

Perform  the  required  operation  : 

Reduce  the  resulting  fraction  to  a  decimal. 

2.  When  absolute  accuracy  is  not  required. 

The  requisite  degree  of  accuracy  may  be  secured  by  the 
methods  of  contracted  multiplication  and  division  of  deci- 
mals exemplified  below. 

CONTRACTED  MULTIPLICATION  OF   DECIMALS. 

1.  If  ^679  be  multiplied  by  -345,  what  two  digits  multi- 
plied together  will  give  tenths  in  the  product?  Hun- 
dredths ?  Thousandths  ?  Millionths  ?  If  the  product  of 
9  by  5  be  omitted,  how  will  the  whole  product  be  affected  ? 
How  far  will  the  new  product  coincide  with  the  old  ? 
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2.  Obtain  the  sixteen  partial  products  whose  sum  forms 
the  complete  product  of  -6789  by  -5432  ;  set  them  down  in 
order  of  magnitude,  beginning  with  -30  and  add  them  to- 
gether. 

What  digits  multiplied  together  affect  only  the  first  four 
places  in  the  product?  Only  the  last  four?  Find  the 
sum  of  the  remaining  partial  products.  What  decimal 
places  does  this  sum  occupy  ?  What  products  could  be 
omitted  without  affecting  the  first  four  decimal  places  of 
the  result  ? 

3.  Multiply  -5678  by  -9243,  obtaining  only  those  partial 
products  which  give  digits  in  the  first  four  decimal  places 
of  the  product.  What  digits  have  you  multiplied  by  9  ? 
By  2?  By  4?  By  3  ?  What  part  of  the  multiplicand 
have  you  multiplied  by  9  ?  Set  it  down  and  multiply  it 
by  9  in  the  usual  way.  What  part  have  you  multiplied  by 
2  ?  Multiply  it  by  2  in  the  usual  way.  What  part  by 
4?  By  3?  Multiply  these  also  in  the  usual  way.  What 
is  the  denomination  of  each  of  these  four  products  ?  Add 
them  together.  How  far  does  this  sum  coincide  with  the 
complete  product  of  -5678  by  -9243  ?  Explain  why  this 
result  is  not  correct  to  four  decimal  places  when  none  of 
the  omitted  products  give  digits  in  the  first  four  places. 

4.  Explain  the  following  operation  : — 

5678 

3429 

51102 

1134 

224 

15 


•52475 
Why  is  2  placed  under  7  ?  4  under  fi  ?     To  how  many 
decimal  places  is  this  result  correct  ? 

5.  Multiply  when  the  numbers  are  arranged  thus  ; 
5678 
3429 


Note. — In  this  case  there  is  no  digit  in  the  multiplier 
by  which  8  can  be  multiplied,  nor  any  diofit  in  the  multi- 
plicand which  can  be  multiplied  by  3,     The  products  8  by 
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9,  and  5  by  3  which  occurred  in  the  previous  result  will 
therefoi-e  not  appear  in  this.  What  other  products  have 
also  been  omitted  ?  To  how  many  decimal  places  is  this 
result  correct. 

6.  If  the  multiplier  had  been  1  -9243  where  would  the  1 
have  been  placed  in  the  process  of  multiplying  ? 

If  the  multiplication  of  38-34265  by  7-84()  be  arranged  as 
follows,  how  many  d(^cinial  places  will  there  be  in  the 
product  ? 

38-34205 
6487 


2683982 

306736 

15336 

2298 


Under  which  decimal  place  in  the  multiplicand  is  the 
units'  digit  of  the  multiplier  placed  ?  Where  should  it 
be  placed  to  get  tliree  decimal  places  in  the  result  ?  To 
get  live  ?  Obtain  the  results  to  three,  four  and  five  decimal 
places.  Find,  by  comparing  it  with  the  complete  product, 
how  far  each  of  these  results  is  correct. 

Generally,  unless  the  multiplier  and  multiplicand  con- 
tain many  digits^  the  product  will  be  correct  in  all  but 
the  last  two  digits,  so  that  if  the  result  is  required  to  be 
correct  to,  say,  three  decimal  places,  it  will  be  necessary 
to  multiply  so  ^s  to  obtain  five  decimal  places  in  the  pro- 
duct. That  is,  to  place  the  units'  digit  in  the  multiplier 
under  the  fifth  decimal  place  in  the  multiplicand. 

EXERCISE. 

1.  Find  the  product  of  47-3846  by  3-14159  correct  to 
three  decimal  places. 

2.  Find  (1-06)^  correct  to  two  places. 

3.  Find  $186-75  x  (1-07)*  correct  to  cents. 

4.  Find  the  product  of  1-07,  1-035,  1-05,  1-025  correct 
to  four  places. 

5.  Find  $597-67  x  (1-05)^  x  1-025  correct  to  cents. 

6.  Find  37-25  x  37-25  x  3-1416  correct  to  three  places, 

7.  Find  4  x  3-14159  x  (2-37)-  to  four  places. 
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8.  Find  *  x  3-1416  x  (238 -r))-'  to  four  places. 

9.  Find  57-2958  X  3-1416  to  three  places. 

10.  Multiply  13-i42857  by  9-11 ;  17-37  by  385-04397  ;  and 
14-2857  by  -0139,  each  correct  to  four  places. 

CONTRACTED    DIVISION    OF    DECIMALS. 

Divide  234398766  by  23456789  to  six  digits  in  the 
quotient. 

Omit  the  9  in  the  divisor  and  divide  to  six  digits.  How 
far  does  this  quotient  coincide  Avith  the  first  ? 

Omit  the  8  also  and  divide  to  six  digits.  How  far  is  the 
quotient  correct  in  this  case  ? 

If  you  divide  by  23456  instead  of  the  complete  divisor, 
how  far  will  the  quotient  be  correct? 

What  relation  do  you  notice  between  the  number  of 
digits  in  the  divisor  and  the  number  of  digits  to  which 
the  quotient  is  correct  in  each  case  ? 

Note. — If  in  any  case  we  divide  by,  say,  the  first  seven 
digits  of  the  divisor,  the  quotient  will  generally  be  correct 
to  at  least  five  digits,  and  may  be  correct  to  six  or  seven. 
Thus  in  every  case  we  have  only  to  take  as  much  of  the 
divisor  as  will  contain  two  digits  more  than  the  number 
required  in  the  quotient. 

Divide  2-718281828  by  3-14159265  correct  to  five  digits 
in  the  quotient.  Take  the  first  seven  digits  for  divisor, 
thus  : — 

3141592)2718281828(8 
25132736 
2050082 
As  Ave  have  now  to  obtain  four  digits  in  the  quotient,  Ave 
divide  bv  six  digits  of  the  divisor,  thus  : — 
314159)2050082(6 
1884954 
T65T28 
Similarly,  Ave  next  divide  bv  five  digits,  thus  : — 
31415)165128(5 
157075 
8053 
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Next  dividing  similarly  by  four  and  three  digits  of  the 
divisor  we  get  the  other  two  digits  of  the  quotient,  which 
is  therefore  -86525,  the  position  of  the  decimal  point  being 
determined  in  the  same  way  as  in  ordinary  division  of 
decimals. 

The  complete  operation  may  be  arranged  thus  : 
3-14159265)2-718281828( 
52568      25132736 
2050082 
1884954 


165128 
157075 
"8053 
6282 
iffl 
1570 
"201 
A  convenient  arrangement  is  to  place  each  digit  in  the 
quotient  under  the  right-hand  digit  of  the  divisor  used  in 
obtaining  it ;  thus,  8  was  obtained  by  dividing  by  3141592, 
and  is  accordingly  placed  under  2  ;  6  is  placed  under  0  of 
its  divisor  314159  ;  and  so  on.     This  enables  the  multipli- 
cations by  these  digits  to  be  readily  effected,   and  also 
serves  to  indicate  the  next  divisor  to  be  used.     The  quo- 
tient, when  obtained,  may  be  arranged  in  proper  order  in 
its  usual  place,  and  the  position  of  the  decimal  point  deter- 
mined. 

EXERCISE. 

Find  each  of  the  following  to  three  decimal  places  : 


1-00017'         '^8-16834'         ^^58-995' 
29-995  ^    13631-361 

^^^    1-001294'       ^""^   1002-766  ' 

110356-84  1-04315  , 

(^)    9-815x7990'  ^^^  1^0012  ^^^^  ^^^  ' 

(8)  19-9568  X  ^^^  X  g-^^  X  -^^^  ; 


Powers  op  numbers.  ^71 


,^,    -6931471     ^     .      , 

(^)    2.30258501) '"^^^1^^^^"'^' 

,,^,1-0986122 

('^)  2-^302585-09 '"^^^P^^^"'' 

(11)  1-^2-30258509  to  eight  places. 
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Write  the  following  products  in  the  exponential  form, 
and  find  their  values  : — 


1. 

2x2. 

12. 

Jxi- 

2. 

3x3. 

13. 

yxf 

3.' 

10  X  10. 

14. 

TT  X  A- 

4. 

17x17 

15. 

5  V  5  X  5. 

5. 

20  X  20. 

16. 

10  X  10  X  10. 

6. 

100  X  100. 

17. 

6x6x6x6. 

7. 

300  X  300. 

18. 

•1  X  -1  X  -1. 

8. 

-1  X  -1. 

19. 

-02  X  -02  X  -02  X  •( 

9. 

-4  X  -4. 

20. 

|x|x|x|x-y. 

10. 

-06  X  -06. 

21. 

Ifxlfxlfxif. 

11. 

•235  X  -235. 

02. 


II. 
Find  the  value  of: — 

1.  4-,  5-,  23-. 

2.  -32,  -04^  -0162,  .5182, 

4.  (-21689)2,  (-04635)^  (4-623)-,  correct  to  four  places 
of  decimals. 

5.  (10)-^  (100)-,  (1000)-. 

6.  73,  14^  163\ 

7.  -l^  -02%  -0001  ^ 

8.  (|)^  (vv)"',  (w^r- 

9.  (•6932)»,  ('02475)-S  (16•4325)^  correct  to  Ave  places 
of  decimals. 

10.  4-  x33,  17-  x5^  12-  xlO\ 

11.  7*,  3%  2". 

12.  (l-046)'»,  (2-0482)',  (1-06)^%  correct  to  four  decimal 
places. 
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ROOTS   OF   NUMBERS. 

1.  Obtain  the  square  roots  of  the  following  : — 1,  4,  9, 
16,  25,  36,  41),  64,  81,  100,  144,  196,  256,  324,  64x81, 
3600,  8100,  16  X  25  x  49,  64  x  36  x  100,  640000,  81000000. 

2.  Obtain  the  cube  roots  of  the  following  : — 1,  8,  27,  64, 
125,  216,  343,  512,  729,  1000,  8  x  343,  27  x  512,  125  x  729, 
8x1000,  125000,  512000,  27x216x343,  27x729x1000, 
8000000,  729000000. 

3.  By  resolving  into  prime  factors,  obtain  the  square 
roots  of  the  following  :— 36,  64,  100,  576,  729,  1024,  1296, 
1764,  6400,  1089,  57600,  640000,  313600,  78400,  11025. 

4.  Obtain  the  cube  roots  of  the  following  in  a  similar 
manner:— 8,  27,  512,  1000,  216000,  27000,  1728,  9261, 
1331,  1331000,  27000000,  42875. 

5.  Obtain  the  fifth  root  of  the  following  in  a  similar 
manner:— 32,  243,  3125,  1024,  7776,  3200000,  4084101. 

6.  Obtain  the  square  roots  of  the  following  in  a  similar 

•09,  -64,  5-76,  10-24,  17-64,  110-25,   1-1025,  Jj\\. 

7.  Obtain  the  cube  roots  of  the  following  in  a  similar 

mflnnpr-       i       i         <5  ■*       •'^•t-'i       looo       «i  4        428  7  5     .nOl     'OOH 

•061,  1-728,  1-331,  9-261,  42-875,  -000001,  -001728,  -042875. 

SQUARE    ROOT. 
I. 

1.  Multiply  35  by  35. 

2.  In  this  example,  how  many  units  are  there  in  the 
product  of  5  by  5  ? 

3.  How  many  utiits  in  the  product  of  3  by  5,  and  how 
often  is  this  product  found  in  the  whole  operation  ? 

4.  How  many  units  in  the  product  of  3  by  3  ? 

5.  What  do  we  obtain  if  Ave  add  the  results  of  examples 
2,  3,  and  4  together  ? 

6.  What  is  the  sum  ? 

7.  If  the  product  of  3  by  3  is  subtracted  from  the 
proper  part  of  this  sum,  what  is  the  remainder  ? 

8.  Could  any  square  integer  greater  than  3-  or  9  be 
subtracted  in  a  similar  way  from  1225  ? 


l^OOTS   OP   NUMBERS.  73 

9.  How  then  can  the  tens  digit  of  the  square  root  of 
1225  be  found  ? 

to.  How  are  the  digits  3  and  5  combined  to  form  the 
remainder  in  example  7  ? 

11.  If  twice  3  tens  is  divided  into  this  remainder  (since 
twice  3  tens  x  5  forms  the  greater  part  of  it) ;  what  is  tlie 
quotient  ? 

12.  What  should  be  added  to  the  divisor  twice  3  tensor 
GO,  to  make  the  division  exact  ? 

13.  Divide  65  into  the  remainder  of  example  7,'  and 
find  the  remainder. 

14.  As  this  remainder  is  0,  Avhat  has  been  subtracted 
altogether  from  1225  ? 

15.  What  is  the  tens  digit  of  the  square  root?  The 
units  digit  ?     The  whole  square  root  ? 

It).  How  was  the  tens  digit  of  the  square  root  obtained  ? 

17.  How  was  the  units  digit  of  the  square  root  first  ob- 
tained ? 

18.  What  was  added  to  the  trial  divisor  of  example  11 
to  give  a  divisor  which  would  divide  exactly  ? 

19.  If  the  number  had  been  1230,  after  going  through 
the  same  operation  to  lind  its  square  root,  what  would  the 
remainder  be  ? 

20.  When  we  obtain  5  for  a  remainder,  what  has  been 
subtracted  from  1230? 

21.  What  is  the  number  subtracted  from  1230  the 
square  of? 

22.  Extract  the  square  roots  of  625,  631,  961,  970,  and 
give  the  remainder  in  each  case. 

23.  In  an  example  in  long  division,  what  is  used  as  a 
trial  divisor  to  obtain  the  different  digits  of  the  quotient? 

24.  Does  the  trial  divisor  always  indicate  accurately 
the  number  of  times  the  whole  divisor  will  be  contained 
in  the  dividend?     Why? 

25.  In  a  case  where  it  does  not  give  the  right  digit, 
what  is  your  next  step  ? 

26.  Should  the  trial  divisor  in  example  11  always  give 
a  quotient  which  will  hold  when  the  complete  divisor  is 
used  ? 

27.  When  it  does  not,  how  should  yon  i)roceed  ? 
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II. 

1.  What  is  tlie  square  of  3  ? 

2.  What  niiiot  a  number  be  multiplied  by  to  increase  it 
ten  fold? 

3.  If  3  is  increased  ten  fold,  how  many  fold  must  the 
square  of  3  be  increased  to  obtain  tlie  squa  re  of  30  V 

4.  If  30  is  increased  ten  fold,  how  many  fold  must  the 
square  of  30  be  increased  to  obtain  the  square  of  300  ? 

5.  If  any  number  is  increased  ten  fold^  how  many  fold 
must  the  square  of  the  number  be  increased  to  obtain  the 
square  of  the  new  number? 

«).  How  many  dig-its  in  the  product  of  a  units  digit  by  a 
units  digit?  of  a  tens  bv  a  tens  ?  of  a  hundreds  by  a  hun- 
dreds ? 

7.  In  obtaining  any  product,  what  is  the  digit  of  lowest 
denomination  Avhich  is  affected  by  th^  product  of  a  units 
digit  by  a  units  digit  ?  of  a  tens  by  a  tens  ?  of  a  hundreds 
by  a  hundreds  ? 

8.  What  part  of  568516  can  be  omitted,  if  we  wish  to 
obtain  only  the  hundreds  digit  in  the  square  root? 

9.  What  part  can  be  omitted  if  we  wish  to  obtain  both 
the  hundreds  and  tens  digits  ? 

10.  Find  the  hundreds  and  tens  digits  in  the  square  root 
of  this  number.  (Use  only  the  digits  of  the  number  which 
are  required.) 

11.  How  many  tens  in  7  hundreds +5  tens? 

12.  When  75  tens  squared  is  subtracted  from  5685  hun- 
dreds, what  is  the  remainder  ? 

13.  When  it  is  subtracted  from  5()8516,  what  is  the  re- 
mainder ? 

14.  AVhen  we  have  obtained  this  remainder  and  the 
total  number  of  tens  in  the  square  root,  what  is  the  trial 
divisor  for  finding  the  units  digit  ? 

15.  What  is  the  complete  divisor? 

16.  What  is  the  remainder  after  this  divison? 

17.  What  is  the  square  root  of  568516? 

18.  Every  time  we  found  a  digit  in  the  square  root,  how 
many  digits  of  the  original  number  did  we  use  ? 

19.  Praw  vertical  lines  between  the  digits  of  the  num- 
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ber  840889,  so  as  to  indicate  the  digits  which  enter  together 
into  the  operation  of  finding  the  different  digits  of  its  square 
root ;  and  find  its  square  root. 

20.  Find  the  square  roots  of  687241,  151321,  45369, 
87025. 

•  III. 

1.  What  is  the  square  of  1,  -1,  -01,  -001? 

2.  What  is  the  square  root  of  1,  -01,  -0001,  -000001  ? 

3.  How  many  digits  must  we  have  in  a  decimal  to  give 
1  decimal  place  in  the  square  root  ?  to  give  2  places  ?  to 
give  3  places  ? 

4.  For  every  digit  in  the  square  root,  how  many  must 
we  have  in  the  decimal  ? 

5.  From  what  place  should  we  begin  to  mark  off  the 
decimal  in  periods  containing  two  digits  each  ? 

6.  Extract  the  square  roots  of -0!),  -0049,  -000081,  -000004, 
1-21,  1-44,  50-41,  26-01,  6772-41,  4-5369,  297-6423,  354-5, 
2649-5^  -4,  to  4  places  when  possible. 

CUBE    ROOT. 

I. 

1.  How  do  the  digits  7  and  4  enter  into  combination 
to  obtain  the  product  of  74  by  74  ? 

2.  If  this  product  be  multiplied  by  74,  how  often  will  7 
tens  cubed  be  found  in  the  prod  act  ? 

3.  How  often  will  7  tens  squared  multiplied  by  4  be 
found  in  the  product  ?  How  often  will  7  tens  multiplied 
by  4  squared  be  found  ?     How  often  4  cubed  ? 

To  obtain  the  answers  to  the  foregoing  examples  the 
work  will  be  simplified  by  proceeding  as  follows  : — 

70  +  4      =  74 

70  +  4     =         74 


70 

70- +70: 

x4  +  4- 
x4 

=   296 
=  5180 
=  5476  = 

74 
=  21904 
=  383320 
=  405224=: 

702 +2(70x4) +  4- 
70  +  4 

=  742 

70 

70'-^ 

••^+2(70'- 

X  4  +  2(70  X 
'  X  4)  +  (70  X 

4-)  +  43 

70--^ 

+  3(70- 

x4)  +  3(70x 

:42)  +  4« 

=  74«. 
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4.  Under  what  digits  in  the  number  405224  must  the 
cube  of  7  be  placed  to  obtain  the  same  remainder,  as  when 
70  cubed  is  subtracted  from  it  ? 

5.  Could  any  cube  greater  than  that  of  7  be  subtracted 
from  405224  in  a  similar  manner  ? 

6.  How  then  can  the  tens  digit  in  the  cube  root  of 
405224  be  found? 

7.  How  are  the  digits  7  and  4  combined  to  form  the 
remainder  in  example  4  ? 

8.  If  3  X  70-  is  divided  into  this  remainder  [since 
3(70-  X  4)  forms  the  greater  part  of  it],  what  is  the 
quotient  ? 

9.  What  must  be  added  to  3  x  70^  to  make  the  division 
exact  ? 

10.  Divide  15556  into  the  remainder  in  example  4,  and 
find  the  new  remainder. 

11.  As  this  remainder  is  0,  what  has  been  subtracted 
altogether  from  405224  ? 

12.  What  is  the  tens  digit  of  the  cube  root?  the  units? 
the  whole  cube  root  ? 

13.  How  was  the  tens  digit  of  the  cube  root  first  obtained? 
The  units  digit  ? 

14.  What  was  added  to  the  trial  divisor  in  example  8 
to  make  the  division  exact  ? 

15.  If  the  number  had  been  405250,  after  going  through 
the  same  operation  to  find  its  cube  root,  what  would  the 
last  remainder  be  ? 

16.  When  the  remainder  is  26,  what  has  been  subtracted 
from  405250? 

17.  What  is  the  number  subtracted  the  cube  of? 

18.  Extract  the  cube  roots  of  13261,  13269,  830584, 
830597,  and  give  the  remainder  in  each  case. 

19.  Should  the  trial  divisor  in  example  8  always  give 
a  quotient  which  will  hold  when  the  complete  divisor  is 
used? 

20.  When  it  does  not,  how  should  you  proceed  ? 

II. 

1.  Every  time  a  number  is  increased  ten  fold,  how  many 
fold  must  the  cube  of  that  number  be  increased  to  give  the 
cube  of  the  new  number  ? 
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2.  How  many  digits  are  there  in  the  cuhe  of  a  units 
digit  ? 

8.  How  many  digits  are  there  in  the  cube  of  a  tens 
digit? 

4.  How  many  digits  are  there  in  the  cube  of  a  hundreds 
digit  ? 

5.  In  the  cube  of  any  number,  what  is  the  digit  of 
loicest  denomination  which  is  affected  by  the  cube  of  the 
units  digit  ?  of  the  tens  digit  ?  of  the  hundreds  digit  ? 

6.  What  part  of  594823321  can  be  omitted,  if  we  wish 
to  obtain  only  the  hundreds  digit  in  the  cube  root? 

7.  What  part  can  be  omitted  if  we  wish  to  obtain  both 
the  hundreds  and  tens  digits  ? 

8.  Find  the  hundreds  and  tens  digits  in  the  cube  root 
of  this  number.  (Use  only  the  digits  of  the  number  which 
are  required.) 

9.  How  many  tens  in  8  hundreds  +  4  tens  ? 

10.  AVhen  84  tens  cubed  is  subtracted  from  594823  thou- 
sands, what  is  the  remainder? 

11.  When  84  tens  cubed  is  subtracted  from  594823321, 
what  is  the  remainder  ? 

12.  When  we  have  obtained  the  remainder  and  the  total 
number  of  tens  in  the  cube  root,  what  is  the  trial  divisor 
for  finding  the  units  digit? 

13.  What  is  the  complete  divisor? 

14.  What  is  the  remainder  after  this  division? 

15.  What  is  the  cube  root  of  594823321  ? 

16.  Every  time  we  found  a  digit  in  the  cube  root,  how 
many  digits  of  the  original  number  did  we  introduce  into 
this  operation? 

17.  Draw  vertical  lines  between  the  digits  of  this  num- 
ber, so  as  to  indicate  the  digits  which  enter  together  into 
the  operation  of  finding  the  different  digits  of  its  cube  root. 

18.  Find  the  cube  roots  and  the  remainders  of  771095213, 
771095689,  15813251,  15814697. 

III. 

1.  What  is  the  cube  of  1,  -1,  -01  ?    \ 

2.  What  is  the  cube  root  of  1,  -001,'  -000001  ?  •  'A 

3.  How  many  digits  must  there  be  in  a  decimal  to  give 
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1  decimal  place  in  the  cube  root  ?  to  g-ive  2  places  ?  to  give 
3  places  ? 

4.  For  every  digit  in  the  cube  root,  how  many  must 
there  be  in  the  decimal  ? 

5.  From  what  place  should  we  begin  to  mark  off  a 
decimal  in  periods  of  3  digits  each  ? 

6.  Extract  the  cube  roots  of  -008,  -027,  -000008,  -000512, 
1-331,  9-261,  389-017,  14-6^3,  29-4,  -1,  -08,  -00027,  to  3 
places  of  decimals  when  possible. 

MENSURATION. 

RECTANGLE. 
I. 

1.  Place  3  units  (square  feet)  in  the  form  of  a  rectangle. 

2.  What  is  the  length  of  this  rectangle  ? 
o.  What  is  the  width  of  this  rectangle  ? 

4.  Place  a  second  rectangle,  equal  in  all  respects  to  the 
former,  with  a  side  contiguous  throughout  to  a  side  of 
the  former,  and  in  the  same  plane. 

5.  What  figure  do  the  two  rectangles  form  ? 

6.  What  is  the  length  of  this  rectangle  ? 

7.  What  is  the  width  of  this  rectangle  ? 

8.  What  is  its  area  in  terms  of  the  area  of  the  first 
rectangle  ? 

9.  What  is  its  area  in  square  feet  ? 

10.  Place  a  third  rectangle,  equal  to  either  of  the  others, 
alongside  the  second,  in  a  manner  similar  to  that  in  ex- 
ample 4. 

11.  What  is  the  length  of  this  figure  ? 

12.  What  is  the  width  of  this  figure  ? 

13.  What  is  its  area  in  terms  of  the  area  of  the  first 
rectangle  ? 

14.  What  is  its  area  in  square  feet  ? 

15.  What  is  its  length  in  yards  ? 

16.  What  is  its  width  in  yards  ? 

17.  What  name  do  you  give  the  figure  ? 

18.  How  many  square  feet  in  a  square  yard  ? 
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II. 

1.  Place  4  square  units  in  the  form  of  a  square. 

2.  What  is  the  length  of  a  side  of  this  square  ? 

3.  If  this  square  unit  is  one-half  foot  long  and  one-half 
foot  wide,  what  is  the  length  of  a  side  of  the  whole  square  ? 

4.  How  many  of  these  units  in  a  square  foot? 

5.  Make  a  rectangle  whose  length  is  8  and  width  5  of 
the  linear  units  corresponding  to  the  square  unit  in  ex- 
ample 3. 

6.  What  is  the  area  of  this  rectangle  in  those  square 
units  ? 

7.  What  is  the  area  of  this  rectangle  in  square  feet  ? 

8.  What  is  the  area  of  a  rectangle  4  feet  in  length  and 
2  J  feet  in  width  ? 

Find  the  areas  of  the  following  rectangles  : 

9.  7  rods  in  length  and  5J  rods  in  width. 

10.  3J  yds.                 "  "     2|  yds.      " 

11.  7  yds.  2  ft.  4  in.    "  "     2  ft.  7  in.  '' 

12.  6-947  ft.                "  ''     3-46  ft.      '' 

13.  2  mi.  7  per.           "  ''     46f  ft. 

14.  Prove  that  30 J  square  yards  are  equal  to  1  square 
rod,  being  granted  that  5|  linear  yards  are  equal  to  1 
linear  rod. 

TRIANGLE. 

Let  ABC  be  a  right  an- 
gled triangle,  with  the  an- 
gle ABC  a  right  angle. 

Let  ABDE  be  a  square 
described  on  AB,  and  DF 
GH  a  square  equal  to  one 
described  on  BC,  and  let 
BD  and  FD  be  cotermin- 
ous at  D,  and  in  the  same 
straight  line. 

Join  GC. 

Remove     the     triangle 
GFC  and    place  it   in  the 
position  of  GHK. 
Also  remove  the  triangle  ABC  and  place  it  as  AEK. 


AHlTlJM^Tie. 


The  figui^e  ACGK,  which  is  the  square  on  CA^  is  eom- 
posed  of  the  same  parts  as  the  two  squares  ABDE  and 
DFGH. 

.-.  The  squares  described  on  AB  and  BC  are  equal  to 
the  square  described  on  CA. 

Note. — If  a  piece  of  paper  shaped  like  ABFGHE  be  cut 
along  the  lines  AC  and  GO,  then  the  parts  can  be  put 
together  in  the  shape  of  the  figure  ACGK. 

ANOTHER   PROOF. 

^  F         B  CG,  DH,  AE,  FB 

are  all  equal. 

The  triangles  AEF, 
FBG,GHC,andDEH 
are  all  equal. 

The  triangle  AEF 
=  J  the  rectangle 
AK. 

G  .  •.  The  4  triangles 

mentioned  are  equal 
to  the  2  rectangles 

®        AK,  and  KC. 

HEFG  is  the  square  on  FG. 
BK         ''  ''  FB. 

DK     is  equal  to  the  square  on  BG. 
HEFG  +  4  triangles,  AEF,  FBG,  HGC  and  EDH,  are  equal 
to  the  square  AC. 

BK  +  DK  +  AK  +  KC  are  equal  to  the  square  AC. 
But  the  4  triangles  were  shewn  equal  to  AK  +  KC. 
.-.  HEFG  is  equal  to  BK  +  DK. 

i.e.,  The  square  on  FG  is  equal  to  the  sum  of  the  squares 
on  BF  and  BG. 

Find  the  length  of  the  hypotenuse  in  each  of  the  fol- 
lowing right  angled  triangles,  given  : — 

1.  The  sides  5  ft.  and  12  ft.  respectively. 

2.  ''  9  ft.  "    40  ft. 

3.  "  13  ft.  "    84  ft. 

4.  "  8  yds.  "    15  yds.  '* 


K 
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5. 

0. 

7. 

8. 

9. 

10. 

The  sides  14  in.              and   2  ft.             i*espectively. 

2  ft.  2  in.        "      4  ft.  6  in. 

3  yds.  2  ft.     "      5  yds.  4  in. 
7-64  ft.            "      2-9  ft. 
7Ayds.         -      43^  yds. 

17-56  in.           "      9-4  in.                    " 

41  ft. 

9  ft. 

118  ft. 

'        15  ft. 

14  yds. 

6  yds. 

18}  in. 

14  in. 

4  yds.  2ft.  7  in. 

3  yds.  1 

9-72  ft. 

8-6  ft. 

11-345  ft. 

''      107-69  in 

A'(\k  vds. 

'            S-7  vds 

Find  the  third  side  in  each  of  the  following  right  angled 
triangles,  given : 
11.  The  hypotenuse  10  ft.  one  side  8  ft. 

12. 
13. 
14. 
15. 

16.     "  "  4Vds.  2ft.  7  in.   "        3  vds.  1  ft.9  in. 

17. 
18. 

19. 

Example. — The  sides  of  a  triangle  are  3,  4  and  5  units 
in  length  respectively  ;  lind  the  length  of  the  perpen- 
dicular dropped  on  the  longest  side  from  the  opposite  angle. 

In  the  diagram  let 
AD  represent  the  per- 
pendicular, and  let  it 
contain  p units.  Also, 
letDCcontain  x  units. 
.-.  DB  contains  5  - 
X  units. 

In  the  triangle  ADC,       p^  +  x-  =3^1) 

And  in  the  triangle  ADB,       p^  +  (5  -  x)-  =4=^  (2) 

Subtract  (1)  from  (2)  and  we  get  (5  -  x)-  -  x^  =  4-  -  3- 
Therefore  25  -  lOx         =  7. 
lOx  =18. 

■^  .         -  TO  -  ^T- 

Substitute  this  value  for  x  in  (1)  and  p-  +(li)-  =3-. 

,2   _    1  44 


Therefore  p- 
P 


,/j_M-  ^  M  =  2i  units. 
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Find  the  segments  of  the  base  of  a  triangle  into  which  the 
perpendicular  dropped  from  the  opposite  angle  divides  it ; 
also  the  length  of  the  .perpendicular,  the  base  being  given 
last  in  each  case. 

in  length  respectively. 


1.  Sides  are  5,  12,  13  units 

2.  "        9,  40,  41  ft. 
26,  168,  170  yds. 

4,  9,  8  ft. 

6ft.,  7  ft.,  19  in. 

3J  yds.,  9J  ft.,  23J  in 

5-2,'  7-9,  4-63  yds. 

6-4,  5-93,  8-45  in. 


1.  Draw  an  acute  angled  triangle  having  an  altitude  10 
units,  and  a  base  7  units  in  length. 

2.  On  the  base  describe  a  rectangle  having  the  same 
altitude  and  towards  the  same  parts  as  the  triangle. 

3.  Into  how  many  parts  does  the  altitude  divide  the 
triangle  ? 

4.  Into  how  many  parts  does  the  altitude  divide  the 
rectangle  ? 

5.  What  is  the  area  of  either  part  of  the  rectangle  in 
terms  of  the  corresponding  part  of  the  triangle  ? 

6.  What  is  the  area  of  the  whole  rectangle  in  terms  of 
the  whole  triangle  ? 

7.  What  is  the  area  of  the  whole  triangle  in  terms  of  the 
whole  rectangle? 

8.  What  is  the  area  of  the  rectangle  in  square  units  ? 
And  what  the  area  of  the  triangle  ? 

Find  the  areas  of  the  following  triangles  : — 

9.  Base  4  ft.  and  altitude  3  ft. 

10.  ''     2-79  yds.       ''  8   " 

11.  ''     2-59  in.  ''  4-68  ft. 

12.  The  sides  being  3,  4,  5  ft.  respectively. 

13.  ^'         '•         "      7,9,10  yds. 

14.  "        "         "      11,  15,  17  in. 

15.  ''         "         "      2  yds.  5  ft.  15  in.    " 
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CIRCLE. 

The  circumference  of  a  circle  bears  a  constant  ratio  to 
its  diameter ;  tiiis  ratio  is  3|  nearly,  but  closer  approxi- 
mations are  8-1416  and  J||,  and  is  always  denoted  by  the 


letter  it. 

EXERCISE. 

Given  ;r  =  3l,  find  the  circamference  : 

1.  If  the  diameter  is  4  ft.  in  leng-tli 

. 

2.      "               "           "  5f  yds.     '' 

3.      "                "           "  4  yds.  2  ft.  3  in. 

in  leng-th. 

4.      "                "           "  7-468  ft 

" 

Find  the  diameter : 

5.  If  the  circumference  is  9  ft.  in  length. 

6.      "               ♦"                 "  7  ft.  3  in. 

7.       "                  "                  "  9-46  yds. 

8.      "                 "                 "  17-43  yds. 

9.      "                 "                 "  -0469  per. 

10.      "                 "                 ''  27|-|in. 

Find  the  circumference  : 

11.  If  the  radius  is  12  ft.  in  length. 

12.      "                   "      41  yds. 

13.      "                   "      2-794  in 

14.      "                    "      4  yds.  2  ft.  7  in.  in 

leng-th. 

15.      "                   "      -0467  rods 

( 

POLYGON    AND   CIRCLE. 

Take  a  number  of  equal  isosceles  triangles. 

1.  Express  the  sum  of  the  areas  of  two  of  the  triangles 
in  terms  of  the  area  of  one  of  them. 

2.  Express  the  sum  of  two  bases  in  terms  of  one  base. 

3.  AVhat  relation  is  there  between  the  measure  of  the 
sum  of  the  areas  in  example  1,  and  the  measure  of  the 
sum  of  the  bases  in  example  2  ? 

4.  Express  the  sum  of  the  areas  of  5  of  the  triangles  in 
terms  of  the  area  of  one  of  them. 

5.  Express  the  sum  of  5  bases  in  terms  of  one  base. 

6.  Find  the  relation  which  exists  between  the  measures 
in  examples  4  and  5. 
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7.  If  the  triangles  are  of  such  a  shape  that  when  placed 
in  a  plane,  with  a  common  vertex,  their  bases  will  form 
the  perimeter  of  a  complete  figure  ;  what  is  this  ligure 
called? 

8.  If  there  are  20  triangles  in  this  polygon,  express  the 
area  of  the  polygon  in  terms  of  one  triangle. 

9.  Express  the  perimeter  of  the  polygon  in  terms  of 
one  base. 

10.  Express  the  measure  of  the  area  of  one  of  these 
triangles  in  terms  of  the  measures  of  its  altitude  and 
base. 

11.  Express  the  measure  of  the  area  of  the  polygon  in 
terms  of  the  measures  of  the  altitude  and  the  base  of  one 
triangle. 

Note. — The  base  and  the  altitude  of  ^ne  triangle  are 
respectively  equal  to  the  base  and  the  altitude  of  any 
other. 

12.  Express  the  measure  of  the  area  of  the  polygon  in 
terms  of  the  measures  of  its  perimeter  and  the  altitude  of 
one  triangle. 

13.  What  is  to  be  noticed  regarding  the  number  of 
triangles  required  to  make  a  complete  polygon,  if  the  bases 
of  the  triangles  become  very  short,  while  the  sides  remain 
the  same  length  ? 

14.  What  other  figure  does  this  one  resemble  ? 

15.  If  we  round  off  the  corners  of  this  figure,  so  as  just 
to  destroy  the  angles,  how  much  of  the  figure  is  removed  ? 

16.  What  is  the  ditference  between  the  areas  of  the 
figures  in  examples  14  and  15. 

17.  What  is  the  name  of  the  figure  in  example  15  ? 

18.  What  is  the  difference  in  length  between  the  side  of 
one  of  the  triangles  and  its  altitude  in  example  13  ? 

19.  In  example  15,  what  is  a  side  of  a  triangle  called? 

20.  In  example  15,  what  is  the  perimeter  called  ? 

21.  Find  the  measure  of  the  area  of  the  figure  in  ex- 
ample 15  in  terms  of  the  measures  of  its  radius  and  cir- 
cumference. 

22.  Find  the  area  of  a  circle  whose  radius  is  3i  feet  and 
circumference  22  feet. 

23.  Find  the  area  of  a  circle  whose  radius  is  4  feet. 


24.  Find  the  area  of  a  circle  whose  radius  is  5  yds.  2  ft. 

25.  "  "  "  "  6-42  ft. 

26.  "  '*  '*       diameter  is  2f  in. 

27.  "  "  circumference  is  11  ft. 

28.  "  "  "  "  9  ft.  4  in. 

SECTOR   OF   A   CIRCLE. 

1.  In  a  circle  whose  circumference  is  144  in.,  what  part 
is  an  arc  of  12  in,  of  the  whole  circumference  ? 

2.  In  the  same  circle,  what  part  is  a  sector  of  a  circle, 
which  stands  on  this  arc,  of  the  Avhole'  area  ? 

3.  If  the  circumference  of  a  circle  is  140  ft._,  find  the 
length  of  the  arc  on  which  a  sector,  which  is  one-fifth  of 
the  whole  area,  stands. 

4.  In  a  circle  which  is  72  ft.  in  circumference,  find  the 
area  of  the  sector  which  stands  on  an  arc  9  ft.  in  length  ? 

5.  Find  the  area  of  a  sector  of  a  circle  which  stands  on 
an  arc  10  ft.  in  length,  if  the  radius  of  the  circle  is  7  ft. 

6.  Find  the  area  of  the  sector  of  a  circle  which  stands 
on  an  arc  equal  in  length  to  the  radius  of  the  circle ; 
given  the  radius  3  ft. 

CYLINDER. 

1.  Take  a  sheet  of  foolscap  paper,  bring  the  two  ends 
into  contact,  and  have  each  side  in  the  form  of  a  circum- 
ference of  a  circle. 

2.  If  the  space  inclosed  were  a  solid  mass,  what  would 
it  be  called  ? 

3.  What  does  an  end  of  the  paper  represent  on  this 
mass? 

4.  What  does  a  side  represent  ? 

5.  Find  the  area  of  the  surface  of  the  paper  required  to 
enclose  this  solid,  if  the  end  of  the  paper  is  8  inches  and 
the  side  14  inches  in  length. 

6.  Find  the  area  of  the  curved  surface  of  a  cylinder  the 
height  of  which  is  7  ft.  and  the  circumference  of  the  base 
12  ft. 

7.  The  radius  of  the  circular  base  of  a  cylinder  is  3  J  ft. 
and  the  height  3  ft. ;  find  the  area  of  the  curved  surface. 
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8.  The  curved  surface  of  a  cylinder  contains  24  sq.  ft. 
and  the  height  is  4  ft.;  find  the  circumference  of  the  base. 

9.  In  the  preceding  example,  find  the  radius  of  the 
base. 

10.  If  the  radius  of  the  base  of  a  cylinder  is  3  ft.  and 
the  curved  surface  contains  49  sq.  ft.;  find  the  height. 

CONE. 

1.  Take  a  piece  of  paper  in  the  form  of  a  sector  of  a 
circle,  and  bring  the  bounding  radii  into  contact,  so  that 
the  arc  will  form  the  circumference  of  a  circle. 

2.  If  the  space  inclosed  were  a  solid  mass,  what  would 
it  be  called  ? 

3.  What  does  a  bounding  radius  represent  on  this  mass  ? 

4.  What  does  the  arc  represent  ? 

5.  What  does  the  centre  of  the  sector  represent  ? 

6.  If  the  arc  is  7  ft.  and  the  radius  0  ft.  in  length,  find 
the  area  of  the  surface  of  the  paper  required  to  enclose 
this  solid. 

7.  Find  the  area  of  the  curved  surface  of  a  cone  whose 
slant  side  is  6  ft.  and  the  circumference  of  the  base  7  ft. 

8.  Given  the  slant  side  of  a  cone  9  ft.  and  the  circum- 
ference of  the  base  12  ft.,  find  the  area  of  the  curved  sur- 
face. 

9.  Given  the  slant  side  of  a  cone  11  in.  and  the  radius 
of  the  circular  base  7  in.,  find  the  area  of  the  curved  sur- 
face. 

10.  Given  the  area  of  the  curved  surface  of  a  cone  49 
sq.  in.  and  the  slant  side  7  in.,  find  the  circumference  of 
the  base. 

11.  In  the  preceding  example,  find  the  radius  of  the 
base. 

12.  Given  the  area  of  the  curved  surface  77  sq.  in.,  and 
the  radius  of  the  base  2  in.,  find  the  slant  side. 

13.  Given  the  slant  side  of  a  cone  5  ft.,  and  the  radius 
of  the  base  3  ft.,   find  the  perpendicular  height. 

14.  Given  the  slant  side  7  ft.,  and  the  radius  of  the 
base  4  ft.,    find  the  perpendicular  height. 

15.  Given  the  slant  side  9  in.,  and  the  circumference  of 
the  base  14  in.,  find  the  perpendicular  height. 
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16.  Given  the  perpendicuUir  height  4  ft,  and  the  radius 
of  the  base  3  ft.,  And  the  slant  side. 

17.  Given  the  perpendicular  height  11  in.,  and  the  cir- 
cumference of  the  base  21  in.,   find  the  slant  side. 

18.  Given  the  perpendicular  height  12  in.^  and  the 
radius  of  the  base  5  in.,  find  the  area  of  curved  surface. 

19.  Given  the  perpendicular  height  13  in.,  and  the 
radius  of  the  base  6  in.,  find  the  area  of  the  curved 
surface. 

20.  Given  the  perpendicular  height  8  ft.,  and  the  cir- 
cumference of  the  base  28  ft.,  find  the  area  of  the  curved 
surface. 

21.  Given  the  perpendicular  height  12  in.,  and  the  cir- 
cumference of  the  base  19  in.,  find  the  area  of  the  curved 
surface. 

SPHERE. 

Let  AB  and  CD  represent  two 
straight  lines.    P  the  middle  point 
M  of  AB. 

Draw  AM,  PS,  BN  perpendicu- 
lar to  CD. 

Draw  PQ  perpendicular  to  AB, 
and  AR  perpendicular  to  BN. 

Revolve  AB  around  CD  as  an 
axis. 

The  measure  of  the  area  of  the 
belt  which  AB  describes  is  clearly 
equal  to  the  product  of  the  mea- 
sures of  AB  and  the  circumference  of  the  circle  which  P 
describes. 

.-.  The  measure  of  the  area  of  the  belt  is  2;?  x  AB  x  PS, 
where  AB  and  PS  stand  for  the  measures  of  the  lengths  of 
these  lines. 

The  triangles  ABR  and  PSQ  are  similar. 
PSAR 

•'•PQ'AB' 

.-.  PS'AB-PQ-AR,  and  AR  =  MN. 

.-.  The  measure  of  the  area  of  the  belt  is  27r-PQ'MN. 

(MN  is  called  the  projection  of  AB  on  CD.) 
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1.  Take  half  of  the  perimeter  of  a  regular  polygon  of  an 
even  namber  of  sides,  and  draw  the  diagonal  joining  its 
extremities. 

2.  Where  do  the  perpendiculars  from  the  middle  points 
of  the  sides  cut  this  diagonal  ? 

3.  Compare  the  lengths  of  these  perpendiculars. 

4.  Revolve  the  half  polygon  in  example  1  around  the 
diagonal. 

5.  What  factors  in  the  measures  of  the  belts  in  example 
4  are  equal  ? 

6.  What  factors  are  unequal  ? 

7.  What  is  the  sum  of  the  unequal  factors  ? 

8.  What  is  the  measure  of  the  sum  of  the  areas  of  the 
belts  in  example  4,  in  terms  of  the  measures  of  the  per- 
pendicular from  the  middle  point  of  one  of  the  sides  and 
the  diagonal  of  the  polygon  ? 

9.  If  the  sides  of  the  polygon  in  example  1  become  very 
short,  and  increase  in  number,  while  the  diagonal  remains 
constant ;  what  does  the  solid  formed  by  its  revolution 
resemble  ? 

10.  If  the  edges  are  smoothed  off,  what  is  the  solid 
called  ? 

11.  What  does  the  perpendicular  from  the  middle  point 
of  any  one  of  the  sides  in  example  1  become  in  example 
10? 

12.  What  is  the  measure  of  the  area  of  the  surface  of  a 
sphere  in  terms  of  the  measures  of  its  radius  and  di- 
ameter ? 

13.  What  is  the  measure  of  the  area  of  a  sphere  in 
terms  of  the  measure  of  its  radius  ? 

14.  Find  the  area  of  the  surface  of  a  sphere  whose 
diameter  is  7  ft. 

15.  Find  the  areas  of  the  surfaces  of  the  spheres,  the 
radii   of  which   are  respectively  7  ft.,   4  in.  ;  9-265  in.; 

9-64  yds.  ;  4  yds.,  2-56  ft. 

16.  Find  the  radii  of  the  spheres,  the  surfaces  of  which 
are  respectively  121  sq.  ft.  ;  5J  sq.  ft.  ;  4sq.  yds.,  3  sq.  ft.; 
478-96  sq.  in.  ;  496-03  sq.  in. 
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RECTANGULAR    SOLID. 


1.  Place  5  units  (cubic  feet)  in  the  form  of  a  rectangular 
solid. 

2.  What  is  the  length  of  this  solid  ?     What  is  the  width  ? 

3.  Place  an  equal  rectangular  solid  alongside  of  this 
one,  so  as  to  form  with  it  a  single  rectangular  solid. 

4.  What  is  the  volume  of  the  new  solid,  which  is  formed, 
in  terms  of  the  first  one  ? 

5.  What  is  its  volume  in  cubic  feet  ? 

6.  Take  4  equal  rectangular  solids  like  the  one  in 
example  1,  and  place  them  on  a  plaiie  so  as  to  form  a 
single  rectangular  solid. 

7.  What  is  the  volume  of  this  solid  in  terms  of  one  of 
them  ? 

8.  What  is  the  volume  in  cubic  feet  ? 

9.  Place  squarely  on  top  of  this  solid  another  equal  to 
it  in  all  respects. 

10.  What  is  the  new  solid  called  ? 

11.  What  is  its  length,  width,  height? 

12.  What  is  its  volume  in  terms  of  the  solid  in  example  6? 

13.  What  is  its  volume  in  terms  of  the  solid  in  example  1  ? 

14.  What  is  its  volume  in  cubic  feet? 

15.  Place  8  equal  cubes,  edge  J  ft.,  in  the  form  of  a 
single  cube. 

16.  What  is  the  name  of  the  cube  so  formed  ? 

17.  Find  the  volume  of  a  cube  whose  edges  are  3  ft. 
each. 

18.  What  is  the  name  of  such  a  cube  ? 

19.  How  many  cubic  feet  in  a  cubic  yard  ? 

20.  Find  the  volumes  of  the  rectangular  solids  of  the 
following  dimensions  : —  3,  4,  5  ft.  respectively ;  2  J,  3  J,  8 
yds.  respectively ;  2J  yds.,  4  ft.,  13  in. ;  3-46,  5-9,  8  ft. 
respectively;  2-62  yds.,  4-38  ft.,  12-9  in. 

21.  If  the  volume  of  a  rectangular  solid  is  1728  cubic 
inches,  and  the  height  is  12  inches ;  find  the  area  of  the 
base. 

22.  If  the  base  in  example  21  be  a  square ;  find  a  side 
of  it. 

23.  If  the  volume  is  864  cub.  ft.,  and  the  area  of  the  base 
is  108  sq.  ft. ;  find  the  height. 
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24.  Given  the  volume  725  cub.  yds.,  the  height  7J  yds., 
the  length  of  the  base  20J  yds.,  find  the  width  of  the 
base. 

25.  Given  the  volume  847  cub.  yds.,  the  height  25J  ft., 
one  side  of  the  base  56  inches,  find  the  other  side. 

PRISM. 

1.  What  is  the  volume  of  a  solid  1  foot  in  height,  whose 
base  is  a  polygon  containing  9  square  feet? 

2.  Place  another  solid  equal  in  all  respects  to  the  former 
exactly  on  top  of  it,  so  that  the  base  of  the  second  solid 
will  coincide  throughout  with  the  top  of  the  former. 

3.  What  is  the  name  of  the  new  solid  formed  ? 

4.  What  is  its  volume  in  terms  of  the  volume  of  the 
first? 

5.  What  is  its  height  ? 

0.  What  is  the  volume  in  cubic  feet  ? 

7.  Place  8  solids,  each  identically  equal  to  the  first,  on 
top  of  one  another  in  a  manner  similar  to  that  in  ex- 
ample 2. 

8.  What  is  the  new  solid  called  ? 

9.  What  is  its  volume  in  terms  of  the  volume  of  one  oi 
them  ? 

10.  What  is  its  height  ? 

11.  What  is  the  volume  in  cubic  feet  ? 

12.  Find  the  volume  of  a  prism  10  feet  in  height  whose 
base  contains  14  square  feet. 

13.  Find  the  volume  of  a  prism  3  inches  in  height,  whose 
base  is  a  square,  with  an  edge  2  inches  in  length. 

14.  The  sides  of  the  rectangular  base  of  a  prism  are  4 
and  5  feet  respectively,  and  the  height  is  7  feet ;  find  its 
volume. 

15.  The  sides  of  the  base  of  a  triangular  prism  are  3,  4 
and  5  feet  respectively,  and  the  height  is  6  feet  ;  find  its 
volume. 

16.  The  sides  of  the  base  of  a  triangular  prism  are  7, 
8,  9  feet  respectively,  and  the  height  is  11  feet ;  find  its 
volume. 

17.  The  sides  of  the  base  of  a  triangular  prisin  are  7 
yds.,  19  ft.  and  30  inches,  and  the  height  is  7-468  ft.  ;  find 
the  volume. 
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18.  If  the  base  of  a  prism  is  a  polygon  of  a  great  num- 
ber of  sides,  but  each  .side  very  short,  what  other  solid 
does  this  prism  resemble  ? 

19.  If  tlie  sharp  corners,  along  the  length  of  the  prism, 
are  smoothed  ott"  a  very  little,  what  is  the  name  of  the 
new  solid  formed  ? 

20.  How  much  of  the  prism  has  been  removed  by 
smoothing  off  tlie  corners  ? 

21.  "What  is  the  difference  between  the  volumes  of  the 
solids  in  examples  18  and  19  ? 

22.  "What  is  the  measure  of  the  volume  of  a  cylinder  in 
terms  of  the  measures  of  the  area  of  the  base  and  the 
height  ? 

23.  Find  the  volume  of  a  cylinder  9  feet  in  height,  and 
standing  on  a  base  whose  area  contains  12  square  feet. 

WEDGE. 

1.  Lay  a  triangular  prism  on  one  of  its  rectangular  sur- 
faces. 

2.  Find  the  volume  of  a  triangular  prism  9  feet  in 
length,  whose  triangalar  end  contains  12  square  feet. 

3.  Find  the  volume  of  a  triangalar  prism  5  ft.  in  length, 
whose  triangular  end  has  an  altitude  of  8  ft.,  and  the  base 
3  ft.  in  length. 

4.  The  rectangular  base  on  which  a  triangular  prism 
rests  is  3  feet  in  length  and  2  feet  in  width,  and  the  height 
of  the  prism  is  9  feet ;  find  its  volume, 

5.  What  other  name  is  given  to  this  solid  ? 

6.  What  is  the  yolame  of  a  wedge  9  feet  in  height, 
which  stands  on  a  square  base  containing  4  square  feet? 

7.  A  wedge  5  feet  in  height,  stands  on  a  square  base, 
whose  edge  is  4  feet ;  find  its  volume. 

8.  A  wedge  9  feet  in  height,  stands  on  a  rectangular 
base  4  feet  in  length  and  3  feet  in  width  ;  find  its  volume.  ' 

CYLINDER. 

1.  How  many  cubic  feet  in  a  right  circular  cylinder  1 
foot  in  height,  whose  base  contains  12  square  feet  ? 

2.  Place  a  second  cylinder,  equal  in  all  respects  to  the 
former,  exactly  on  too  of  it? 
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3.  What  do  the  two  cylinders  form  ? 

4.  What  is  the  height  of  the  new  cylinder  ? 

5.  How  many  cubic  feet  does  it  contain  ? 

6.  Place  a  third  equal  cylinder  exactly  on  top  of  the 
second. 

7.  What  do  the  three  cylinders  form  ? 

8.  What  is  the  volume  of  this  new  cylinder  in  terms  of 
the  first  cylinder? 

1).  AVhat  is  its  height  ? 

10.  What  is  its  volume  in  cubic  feet? 

11.  A  cylinder,  whose  base  contains  12  square  feet,  is  7 
feet  in  height ;   find  its  volume. 

12.  The  radius  of  the  base  of  a  cylinder  is  4  inches  in 
length  and  the  height  7  inches ;  find  the  volume. 

13.  The  circumference  of  the  base  of  a  cylinder  is  14 
feet  and  the  height  8  feet ;  find  the  volume. 

14.  Given  the  volume  144  cubic  feet  and  the  height  0 
feet,  find  the  area  of  the  base. 

15.  In  the  preceding  example,  find  the  radius  of  the 
base. 

16.  G-iven  the  volume  108  cubic  inches  and  the  area  of 
the  base  16  square  inches^  find  the  height. 

17.  Given  the  volume  98  cubic  inches,  and  the  radius  of 
the  base  4  inches,  find  the  height. 

18.  Given  the  volume  396  cubic  feet  and  the  circumfer- 
ence of  the  base  35  feet,  find  the  height. 

PYRAMID. 

1.  If  the  bases  of  two  triangular  pyramids  are  equal  in 
area,  and  the  pyramids  have  equal  altitudes,  how  are  their 
volumes  related  to  each  other  ? 

2.  Divide  a  triangular  prism  into  3  triangular  pyramids. 

3.  Compare  their  volumes. 

4.  What  is  the  volume  of  the  whole  prism  in  terms  of 
the  volume  of  one  of  these  pyramids  ? 

5.  What  is  the  volume  of  one  of  the  pyramids  in  terms 
of  the  volume  of  the  whole  prism  ? 

6.  What  is  the  measure  of  the  volume  of  the  prism  in 
terms  of  the  measures  of  its  base  and  altitude  ? 
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7.  What  is  the  measure  of  the  volume  of  one  of  the  pyra- 
mids in  terms  of  tlie  measures  of  the  base  and  altitude  of 
the  prism? 

8.  What  is  the  altitude  of  the  tirst  pyramid  which  was 
taken  from  the  prism  ? 

\).  What  is  its  base  in  terms  of  the  base  of  the  prism  ? 

10.  What  is  the  measure  of  the  volume  of  this  pyramid 
in  terms  of  the  measures  of  Hs  base  and  altitude  r 

11.  What  is  the  measure  of  the  volume  of  any  triangular 
pyramid  in  terms  of  the  measures  of  its  base  and  altitude  ? 

12.  If  we  have  a  number  of  equal  triangular  pyramids 
of  such  a  shape  that  when  resting  on  their  bases  they  have 
a  common  apex,  and  one  edge  common  to  all  of  them,  what 
complete  solid  do  they  form  ? 

13.  What  is  the  volume  of  this  whole  pyramid  in  terms 
of  the  volume  of  one  of  the  triangular  pyramids,  if  it  takes 
<)  triangular  pyramids  to  form  it? 

14.  What  is  the  area  of  the  base  of  the  whole  pyramid 
in  terms  of  the  base  of  one  of  the  triangular  pyramids  ? 

15.  What  is  its  altitude  ? 

U\  What  is  the  measure  of  the  volume  of  the  whole 
solid  in  terms  of  the  measures  of  its  base  and  altitude  ? 

17.  If  its  base  contains  20  square  feet,  and  its  altitude  is 
9  feet,  what  is  the  volume? 

18.  Find  the  volume  of  a  pyramid  6  feet  in  height  which 
stands  on  a  square  base,  whose  edge  is  4  feet. 

li).  The  volume  of  a  pyramid  is  72  cubic  inches,  and  its 
height  is  12  inches  ;  what  is  the  area  of  the  base? 

20.  The  volume  of  a  pyramid  which  stands  on  a  square 
base  is  90  cubic  inches,  and  its  height  is  14  inches  ;  find  a 
side  of  the  base. 

21.  A  pyramid  which  stands  on  a  rectangular  base  5 
feet  in  length  and  4  feet  in  width,  is  7  feet  high  ;  lind  its 
volume. 

22.  The  height  of  a  triangular  prism  is  9  feet,  and  the 
sides  of  the  triangular  base  are  8,  4  and  5  feet  respec- 
tively ;  find  the  volume. 

23.  The  sides  of  the  triangular  base  are  7,  9,  10  feet  re- 
spectively, and  the  height  of  the  pyramid  is  4J  yards  ; 
find  the  volume. 
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CONE. 


1.  Take  a  pyramid  whose  base  is  a  polygon  of  a  very 
great  number  of  sides,  and  each  side  very  short. 

2.  What  does  the  perimeter  of  the  base  resemble  ? 

3.  Smooth  off  the  slant  edges  of  this  pyramid. 

4.  What  is  it  now  called  ? 

5.  What  is  the  difference  between  the  volumes  in  ex- 
amples 2  and  3  ? 

G.  Find  the  volume  of  a  cone,  given  its  altitude  9  ft 
and  the  area  of  the  base  27  sq.  ft. 

7.  Find  the  volume  of  a  right  circular  cone  8  ft.  high, 
the  radius  of  whose  base  is  7  ft. 

8.  Given  the  volume  of  a  right  circular  cone  77  cub.  in. 
and  the  height  6  in.,  what  is  the  area  of  the  base  ? 

9.  In  the  preceding  example,  what  is  the  radius  of  the 
base? 

10.  In  a  right  circular  cone  the  volume  is  47  cub.  yds., 
and  height  4  yds.  ;  find  the  radius  of  the  base. 

SPHERE. 

Take  a  number  of  equal  pyramids. 

1.  Place  two  of  them  side  by  side  with  their  apexes  at 
the  same  point. 

2.  What  is  the  volume  of  this  new  solid  in  terms  of  the 
volume  of  one  pyramid  ? 

3.  What  is  the  area  of  the  two  bases  in  terms  of  the  area 
of  one  base  ? 

4.  If  a  number  of  them  be  placed  so  as  to  form  a  com- 
plete solid  figTire,  with  the  common  apex  in  the  centre  of 
the  solid  ;  what  is  the  name  of  this  solid  ? 

5.  If  it  takes  20  pyramids  to  form  this  polyhedron; 
wiiat  is  its  volume  in  terms  of  the  volume  of  one  pyramid  ? 

6.  What  is  the  area  of  its  surface  in  terms  of  the  area 
of  the  base  of  one  pyramid  ? 

7.  What  relation  exists  between  the  measures  in  exam- 
ples 5  and  6  ? 

8.  What  is  the  measure  of  the  volume  of  this  solid  in 
terms  of  the  measures  of  the  altitude  and  the  base  of  one 
pyramid  ? 
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9.  Whait  is  the  measure  of  the  volume  of  this  solid  in 
terms  of  the  measures  of  the  altitude  of  one  pyramid,  and 
the  surface  of  the  whole  solid  V 

10.  If  the  bases  of  the  pyramids  become,  very  small, 
what  is  to  be  noticed  regarding  the  number  required  to 
form  the  solid  in  example  4  ? 

11.  AVhat  other  solid  does  it  now  resemble? 

12.  What  is  the  difference  between  the  altitude  and 
slant  edge  of  a  pyramid  like  those  in  example  10? 

18.  If  the  edges  of  the  surface  in  example  10  are 
smoothed  off,  what  is  the  solid  then  called  ? 

14.  What  is  the  difference  in  volume  between  the  solids 
in  examples  10  and  13  ? 

15.  What  are  the  altitudes  of  the  pyramids  in  example 
10  termed  in  example  13  ? 

Ifj.  Find  the  measure  of  the  volume  in  example  13  in 
terms  of  the  measures  of  its  surface  and  radius. 

17.  Find  the  volume  of  a  sphere,  having  given  the 
radius  7  in.  and  the  surface  616  sq.  in. 

18.  Find  the  volume  of  a  sphere  whose  radius  is  4  in. 

19.  Find  the  radius  of  a  sphere  whose  volume  is  38808 
cubic  inches. 

V    20.  Find  the  volume  of  a  sphere  whose  surface  is  154 
square  feet. 

21.  Find  the  area  of  the  surface  of  a  sphere  whose 
volume  is  480  cubic  feet. 
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1.  Express   1000  centimetres    in  metres  ;    1000  centi- 
metres in  decimetres  ;  1000  centimetres  in  dekametres. 

2.  Express  1000  m.etres   in  kilometres ;  1000  metres  in 
dekametres  ;  1000  metres  in  decimetres. 

3.  Express  12  kilometres  in  dekametres  ;  15  kilometres 
in  metres  ;  21  kilometres  in  millimetres. 

4.  Express    123,456,789  millimetres  in  decimetres;  in 
metres  ;  in  kilometres. 

5.  Express  8-56  Km.  in  centimetres  ;  5-632  m.  in  milli- 
metres ;  12468  nim.  in  microns. 
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6.  Add  14-G  111.,  227  cm.,  1G2*3  Dm,,  1634  Km.  ;  express 
the  result  in  metres. 

7.  Express  in  centimetres  the  difference  between 
5-(;78  Km.  and  1364-81)  Dm. 

8.  Multiply  12  Km.  5  m.  8  cm.  by  IHJ. 

1).  Given  that  64  miles  is  very  nearly  equal  to  103  Km., 
express  1  yard  in  centimetres. 

10.  A  train  is  running  at  the  rate  of  66  Km.  per  hour. 
How  many  metres  does  it  go  at  this  rate  in  one  second. 

11.  A  train  running  at  the  rate  of  60  Km.  per  hoar 
passes  over  20  spaces  between  telegraph  poles  in  one 
minute.  Find  the  distance  between  two  consecutive  poles 
in  metres. 

12.  Using  the  approximate  value,  1  metre  =  39-37  in., 
express  the  height  of  a  man,  '5  ft.  10|  in.,  in  centimetres. 

13.  Using  the  same  approximation,  express  in  milli- 
metres the  height  of  a  barometer  which  stands  at  29-5  in. 

14.  Find  the  length  of  the  two  parts  into  which  a  string 
10  m.  long  is  divided,  given  that  one-half  of  one  part  and 
two-thirds  of  the  other  make  a  length  of  600  cm. 

15.  How  long  will  it  take  a  man  to  walk  from  Toronto 
to  Hamilton,  a  distance  (jf  65  Km.,  at  the  rate  of  80  m.  per 
minute  ? 

16.  The  radius  of  a  wheel  is  1-4  m.  ;  how  many  times 
Avill  it  revolve  in  going  55  Km.  ?  {7t  =  -~^--.) 

17.  Taking  a  centimetre  as  |  of  an  inch,  And  the  number 
of  millimetres  in  1  yd. 

18.  How  many  lengths  each  1  m.  5  cm.,  can  be  cut 
from  a  length  of  1  Km.  ?     Express  the  remainder  in  mm. 

19.  Find  the  number  of  square  metres  of  carpet  required 
to  cover  a  floor,  the  dimensions  of  which  are  6  m.  1-75  dm. 
by  4  m.  12  cm. 

20.  Find  in  metres  the  side  of  a  square  of  which  the 
area  is  15227-56  sq.  metres. 

21.  Express  1200  ares  in  hectares;  1200  ares  in  cen- 
tiares  ;  1200  ares  in  dekares. 

22.  Express  12345  milliares  in  ares  ;  5678  centiares  in 
dekares  ;  1  hectare  in  centiares. 

23.  Find  the  sum  of  12-64  ares,  -0468  hectares,  one  miU 
lion  milliares,     Express  the  result  in  ares, 


PROBLEMS — METRIC    SYSTEM.  97 

24.  Express  in  dekares  the  difference  between  1  Ha.,  and 

1  are. 

25.  Multiply  7  Ha.  5  Da.  6  a.  4  da.  5  ca.  by  27. 

26.  Find  in  hectares  the  area  of  a  rectangular  Held,  of 
length  4  Hm.  and  of  breadth  2  Hm..  7  Dm. 

27.  The  area  of  a  square  field  is  18-49  Ha.  ;  find  the 
perimeter  in  metres. 

28.  Expiess  1  square  decimetre  in  milliares. 

29.  Find  in  centiares  the  whole  surface  of  a  cube,  the 
volume  of  which  is  27  cubic  metres. 

30.  Express  in  square  centimetres  1  .are  5  da. 

31.  A  parallelepiped  whose  edges  are  proportional  to  2_, 
3  and  4  contains  3  cubic  metres  ;  find  its  whole  surface  in 
centiares. 

32.  A  block  of  wood  contains  4-5  cubic  metres  ;  find  in 
ares  the  area  it  will  cover  if  cut  into  sections  1  cm.  thick; 

33.  Find  in  cubic  metres  the  volume  of  a  sheet  of  ice 
covering  a  pond  of  area  20  Ha.  and  thickness  3  cm. 

34.  Find  the  cost  of  painting  the  walls  and  ceiling  of  a 
room  5  m.  long,  4  m.  wide  and  3-5  m.  high,  at  75  cents 
per  milliare. 

35.  How  many  ares  are  there  in  a  square  field  whose 
diagonal  is  10^2  metres? 

36.  The  sides  of  a  rectangular  field  are  proportional  to 

2  and  3,  its  area  is  24  Ha.  ;  find  the  length  of  its  diagonal 
in  metres. 

37.  Using  the  approximation,  1  metre  =  39-37  in.,  find 
the  number  of  acres  in  1  Ha. 

38.  A  rectangular  garden  15m.  long  and  12m.  broad  is 
surrounded  by  a  path  l-5m.  wide  ;  find  the  area  of  the 
path  in  centiares. 

39.  A  circular  area  of  7  metres  radius  is  divided  into 
two  portions  in  the  ratio  of  3  to  4';  express  the  area  of  the 
smaller  portion  in  ares. 

40.  Using  the  approximation  1  Ha.  =  2-5  acres^  express 
1  metre  in  inches. 

41.  Express  in  steres  the  volume  of  a  cube  whose  edge 
is  3  metres. 

42.  The  volume  of  a  cube  is  1  Ks.  ;  find  the  length  of 
its  edge  in  centimetres. 
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43.  How  many  cubic  centimetres  in  1  stere  ? 

44.  How  many  stores  in  one  million  cubic  centimetres  ? 

45.  A  pile  of  wood  is  45  metres  long,  1-5  metres  wide 
and  8  metres  high ;  find  its  value  at  $2  per  stere. 

46.  Find  the  cost  of  excavating  a  cellar  12  m.  long, 
10  m.  broad  and  3-5  m.  deep,  at  25  cents  per  stere. 

47.  Express  1  ds.  in  cubic  decimetres. 

48.  Given  1  metre  =  39-37  inches,  find  the  number  of 
cubic  feet  in  1  stere. 

49.  Also  express  the  stere  as  the  fraction  of  a  cord. 

50.  How  many  stores  of  wood  in  a  rectangular  floor  40 
m.  long  and  30  m.  wide^  the  flooring  being  2  cm.  in 
thickness  ? 

51.  The  excavation  of  a  cellar,  the  dimensions  of  which 
are  in  the  ratio  1,  4  and  5,  cost  $54,  at  10  cents  per  stere ; 
find  its  dimensions. 

52.  If  a  wall  15  m.  long,  1  m.  thick,  and  3-4  metres 
high  contains  51000  bricks,  how  many  bricks  of  the  same 
size  are  required  for  a  wall  of  which  the  volume  is  45 
stores  ? 

53.  Find,  in  milliares,  the  surface  of  a  cube  whose  edge 
is  equal  to  the  side  of  a  square,  the  area  of  which  is  one 
centiare. 

54.  Given  that  1  cubic  centimetre  of  water  weighs  1 
gramme,  find  in  kilos,  the  weight  of  one  stere  of  earth 
which  is  2-5  times  as  heavy  as  water. 

55.  Water  expands  y^  in  freezing  ;  find  the  weight  of 

1  stere  of  ice. 

56.  Each  linear  dimension  of  a  block  of  metal  is  in- 
creased -002  of  itself  by  heating  ;  find  the  volume  of  a 
block  which  before  heating  was  1  stere. 

57.  One  centistere  of  metal  is  rolled  into  a  rectangular 
sheet  10  m.  by  8  m.  ;  find  its  thickness  in  microns. 

58.  One  stere  of  water  is  poured  into  an  empty  tank 

2  m.  long  and  1-25  m.  wide  ;  find  the  depth  of  the  water 
in  the  tank. 

59.  An  empty  tank  is  4  m.  long  and  2-5  m.  wide  ;  water 
is  poured  in  at  the  rate  of  1  stere  per  minute  ;  in  what 
lime  will  the  water  be  1  dm.  deep? 

60.  P^rom  a  cvlindrical  tunnel  30800  steres  of  earth  were 
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removed  ;  tne  diameter  of  the  cross  section  is  14  meires ; 
find  the  length  of  the  tunnel.     {7t='Af-). 

61.  If  27  steres  of  wood  last  3  months,  what  must  be 
the  length  of  a  pile  1-5  m.  wide,  2  m.  high,  to  last  1  year? 

62.  How  many  cubic  decimetres  in  1  cubic  metre  ?  How 
many  litres  in  1  stere  ? 

63.  Given  that  1  cu.  cm.  of  water  at  4''C.  weighs  1 
gramme,  find  the  weight  of  1  litre  of  water. 

64.  What  must  be  the  depth  of  a  rectangular  box  12-5 
dm.  long  and  4  dm.  wide  to  contain  1  Kl.  of  water  ? 

65.  Compare  the  cubic  centimetre  and  the  millilitre. 
^^^^.  Express  4  cubic  metres,  4  cubic  decimetres,  4  cubic 

centimetres  in  stei-es. 

67.  How  many  litres  of  water  at  4^C.  will  weigh  1000- 
000  grammes  ? 

68.  Given  that  a  solid  loses  in  weight  when  immersed 
in  water,  an  amount  equivalent  to  the  weight  of  the  water 
displaced,  find  the  volume  of  a  solid  which  weighs  1,000 
grammes  less  when  immersed  in  water  at  4"C.,  than  when 
weighed  in  air. 

69.  Using  the  approximation  1  metre  =  39-37  inches, 
express  the  litre  in  terms  of  the  cubic  foot. 

70.  Using  the  above  approximate  value  of  the  metre, 
express  the  gallon  (277-274  cu,  in.)  in  litres. 

71.  Express  the  difference  between  the  quart  and  the 
litre  in  millilitres. 

72.  Compare  the  kilolitre  and  the  stere. 

73.  The  dimensions  of  a  rectangular  tank  are  3  m., 
2  m.^  1-5  m.  ;  in  what  time  would  it  be  filled  from  two  taps, 
the  one  pouring  in  5  1.  in  3  sec,  and  the  other  5  Dl.  in 
20  sec.  ? 

74.  A  cylindrical  log  has  radias  1  m.  4  dm.  ;  what 
length  of  it  must  be  cut  oft'  to  contain  (■1-6  steres  ? 

75.  A  cubical  box,  made  of  material  5  cm.  in  thickness, 
is  filled  with  1  stere  of  water  ;  find  the  amount  of  material 
in  the  box. 

76.  Find  the  depth  of  a  cistern,  the  length  and  breadth 
being  equal  and  double  the  depth,  which  will  contain  four 
million  litres. 
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77.  Using  the  approximation,  1  metre  =39-37  in.,  lind 
the  number  of  litres  in  1  cubic  foot. 

78.  Find  approximately  the  weight  of  a  kilolitre  of  air 
under  certain  standard  conditions,  given  that  water  is  770 
times  as  heavy  as  air. 

79.  The  area  of  the  end  of  a  rectangular  box  is  1  ca.  ; 
find  its  length  if  the  volume  is  1  Kl. 

80.  P'ind  the  number  of  cubic  centimetres  in  one  litre. 

81.  Express  the  kilogramme  in  milligrammes. 

82.  Find  the  number  of  grammes  in  1  tonneau. 

83.  Find  in  kilos,  the  weight  of  10  cubic  metres  of  water 
at  4«C. 

84.  What  is  the  weight  of  1  litre  of  mercury  in  kilos,, 
given  that  mercury  is  13-5  times  as  heavy  as  water? 

85.  A  litre  of  sulphuric  acid  weighs  1840  grammes ; 
compare  the  weights  of  equal  volumes  of  sulphuric  acid 
and  water. 

86.  Given  that  an  ounce  Av.  =28-35  grammes,  find  the 
number  of  kilos,  in  a  ton  (2000  lbs.) 

87.  Using  the  above  approximation,  find  the  number  of 
grammes  in  1  lb.  Troy. 

88.  Find  the  weight  of  a  block  of  iron  (7  times  as  heavy 
as  water)  of  which  the  dimensions  are  5  dm.  long,  4  dm. 
broad,  3-5  dm.  thick. 

89.  A  watering  cart  is  3  m.  long,  1-5  m  wide  and  1  m. 
high ;  find  the  number  of  tonneaus  of  water  it  carries. 

90.  Read  123456789  grammes  as  kilogrammes ;  as  ton- 
neaus. 

91.  Given  that  the  kilogramme  is  equal  to  2-679  lbs. 
Troy,  find  the  number  of  lbs.  Av.  in  the  kilo. 

92.  Find  in  centiares  the  area  of  a  triangle,  the  side©  of 
which  are  1-3,  1-4,  1-5  metres  respectively. 

93.  The  parallel  sides  of  a  trapezium  are  2*6  m.,  and 
1-4  m.  ;  find  the  perpendicular  distance  between  these 
sides,  given  that  the  area  is  -75  centiares. 

94.  Find  in  litres  the  volume  of  a  conical  vessel,  the 
diameter  of  the  base  being  21   cm.,  and  the  height  1  dm. 

95.  Find  in  kilogrammes  the  weight  of  a  pyramid  of 
lead,  6  dm.  high,  having  a  square  base  the  side  of  which 
is  40  cm.  ;  1  cubic  cm.  of  lead  weighs  11-4  grammes. 
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06.  Find  the  weight  of  a  sphere  of  tin  of  radius  3-5  dm.; 
1  cu.  cm.  of  tin  weighs  7-3  grammes. 

97.  How  long  will  it  take  a  man  to  walk  around  a 
square  field  whose  area  is  1*44  Ha.,  at  the  rate  of  5  Km. 
per  hour  ? 

98.  A  man  walks  5  Km.  per  hour ;  express  this  rate  in 
cm.  per  second. 

99.  The  radius  of  the  hemisphere  is  -56  m.  ;  find  the 
height  of  the  equivalent  right  circular  cone,  the  diameter 
of  the  base  being  equal  to  the  diameter  of  the  hemisphere. 

100.  Express  the  chain  (66  ft.)  in  metres. 

101.  Express  in  hectares  the  area  of  a  farm  which  con- 
tains 250  acres. 

102.  The  length  of  the  Great  Western  Kailway  is  229 
miles  ;  find  its  length  in  kilometres. 

103.  Express  5280  feet  in  metres. 

104.  Express  the  tonneau  as  the  decimal  of  a  long  ton 
(2240  lbs.) 

105.  The  pressure  of  the  atmosi)here  is  about  1  Kg.  on 
a  square  centimetre ;  express  this  in  pounds  per  square 
inch. 

106.  If  3  kilometres  are  as  much  under  2  miles  as  5 
kilometres  are  over  3  miles  ;  find  the  length  of  the  metre 
in  inches. 

107.  If  a  litre  is  -22  gallons,  find  to  the  nearest  penny 
in  English  money  the  value  of  a  pint  of  liquid  which  is 
worth  10  francs  the  litre,  1200  francs  being  equivalent  to 
£49. 

108.  Find  the  number  of  litres  of  water  that  will  cover 
one  hectare  to  the  depth  ojt'  one  centimetre. 

109.  How  many  litres  of  water  at  temperature  of  maxi- 
mum density  will  weigh  one  tonneau  ? 

110.  Express  1  square  yard  as  a  decimal  of  a  centiare. 
and  1  acre  as  a  decimal  of  a  hectare,  using  the  value  1 
metre  =39-37079  inches. 

111.  Considering  the  earth  spherical,  with  a  circum- 
ference of  four  million  metres,  find  the  area  of  its  sui-- 
face  in  hectares. 

112.  Find  in  steres  the  volume  of  the  largest  cube  tliat 
can  be  cut  from  a  sphere  of  I'ndius  1  metre. 
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MISCELLANEOUS  EXERCISES  IN  FRACTIONS 

AND  THE  SIMPLE  RULES. 

1.  Divide  3-003    hv    148-28;   -003003  by  -014828;  and 
300-3  by  1-4828. 

2.  Find  the  value  of 

•73256  -  -6iii 

— -45848 ^^^  miles  27  yds. 

3.  Multiply  1-728  by  3-146,  expressing  the  result  as  a 
circulating  decimal. 

.    ^  i-^of-ll'; 

4.  Express  .^      — of  £15  172)'s.  as  the  decimal  of  a 

dollar,  assuming  the  value  of  £30  to  be  $146. 

5.  Find,  by  the  method  of  abridged  multiplication,  the 
product  of  26-42783  and  523-23856  true  to  within  -001. 

6.  Divide  -37848  by  -456  ;  3-7848  by  -0456 ;  and  3784-8 
by  -00456. 

7.  Reduce  to  decimals  jf  |^,  -ft,  and  express  as  vulgar 
fractions  in  their  lowest  terms,  3-0561,  15-6013789. 

8.  Reduce   the   decimals    -21316,    -31249,  and  -8934  to 
their  equivalent  vulgar  fractions. 

9.  Find   the   value   of   -4i !  + -0352 +  6- ioi,  and  divide 
2-980i  by  7-450. 

10.  Divide  91-863  by  87-56. 

11.  Find  the  difference  between  3-14159  and  3  +         ^  • 

12.  Find  the  difference  between  s/6  and  the  product  of 
1-732  and  1-4142. 

13.  What  fraction  of  £174  16s.  6d.  is  §^  of  £34  4s.  6d.  ? 
1 1.  Add  together  ^\,  ,  §^,  ^f.,  ^|^. 

15.  Siniplifv    1;  of       ^+^+4    ^7     Is   . 

41^   3 
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16.  Find  the  product  of  .-525 -62534  and  27-4367  as  far  as 
three  places  of  decimals,  by  the  method  of  contracted  mul- 
ti  plication. 

2-6  X  2-83   4^x4-036 

17.  Find  the  value  of    .  —. -  +  -^ .-  * 

6-2  X -857142  3-75  +  1-7 

18.  Find  the  greatest  and  the  least  possible  value  of  a 
decimal  the  first  four  dig-its  of  which  are  known  to  be 
-83<)7. 

19.  Find  the  value  in  decimals  of 

3  4--—— 

20.  Obtain  the  quotient  when  the  recurring  uecimal 
-2323  .  .  .  .,  is  divided  by  the  recurring  decimal 
•2.8752875    .... 

21.  Reduce  y^^  to  a  decimal,  multiply  the  decimal  by 
1-4,  and  divide  the  product  by  /^. 

22.  Divide  £120  7s.  lOJd.  by"8|,  and  multiply  the  re- 
sult by  91. 

23.  Reduce  14  weeks  6  days  23  hrs.  45  min.  to  the 
fraction  of  a  year  of  365J  days. 

24.  Simplify 

l-fli-fofljofl-tl''    5^1 

25.  By  short  division  find  the  quotient  as  a  whole  num- 
ber and  recurring  decimal  when  1769  is  divided  by  105. 

26.  Simplify  ^^  -  |^|J  + 1761^^^  -  1650i|i. 

27.  Reduce  nine  and  nine-tenths  inches  to  the  decimal 
of  a  mile. 

28.  Add  ^V,  T-ls,   2TT,   2I9,  ^f  3,  and  ^1^ ;  and  multiply 

nn^  by  m- 

29.  Taking  the  length  of  the  year  as  365-25  days,  ex- 
press 73-05  days  as  the  decimal  of  a  year. 


30.  Simplify  ^^^|^| ;  and 


*^*^Fi 
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31    Reduce     ^^LM  .  ^r^^Ji^ 
OL.   iieauce     „     «q  »  ~95  nf  is 

32.  Divide  (j4--i  +  «+/.)by  (1-i  +  J  +  f +  1). 

33.  Simplify  H-U  +  ^l-l^of  | ;  and  1  + -^ • 

34.  Find  a  decimal  which  shall  be  within  yt^^o  „  ^^  li- 


35.  Reduce  i'*^^^-^-and  ^ iJiJ^l^IMZJj 

4  8  5     12  9  1    **"^      111  1 

36.  Multiply  •0021  by  48-926  ;  and  divide  4-03  by  -1407 

37.  Express  as  vulgar  fractions  -037185  and  -037185. 

38.  Reduce  to  a  single  decimal 

•04275     4-216        27 


X  -    X 


3-05  -342      1-5318 

39.  Simplify  J  of  J  x  J  of  ^  -  (|.  +  J  of  20). 

40.  The  earth's  polar  diameter  is  7899-114  miles,  and  is 
298.33 

omj^cTQ  0^  *^^  equatorial  diameter;    find   the   equatorial 

diameter. 

41.  Find  the  value  of 

6§  ^llJ  +  2f''^^T^     ^*' 

.^    a-      1-^     3-5-1-83    ^7-25  of  1-2     3-1  x -101 

42.  Simplify      . of ^—^^        + .  .      • 

4-1+  5-8  3-25  2-15 

43.  The  speed  of  a  railway  train  being*  65-84  fathoms  in 
5-6  seconds,  each  right  to  the  last  digit,  find  the  limits  in 
miles  of  the  distance  traversed  in  one  hour. 

44.  Reduce  to  their  simplest  form  : 


f— r+i  +  l  3 


.^  + 


l-iof(  J-,-  +  j)'     8-^-.     6 


i  2-f 

45.  What  simple  fraction  Mith  20  for  denominator  will 
give  the  nearest  approximation  to  ^|  ? 
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M\   Find  the  difference  between  : — 
/•26  +  -2of  3-7         4-3 +  5-6        . 
V-48  -  -014  of  20      7.4  _  -2  of  11/ 

47.  What  whole  number  of  fiftieths  most  nearly  ex- 
presses the  value  of  yY-V  ? 

876      ^yV     ttA^'sO     37^Vir     38 

1^=  if =  "50     =50  ^^^^  "^^^ly- 


115*1 
48.  Find  the  value  of 


•23 


(*-S) 


of  i:i+;^?li?5_zii    of  1  guinea. 


•45- -1136 -yV  2f-UV-li 

i 


3  ^    1 


49.  subtract  Jof  j^^^3j  +  iof^  +  f^- 

from  101  times  the  sum  of  -/^j-  and  J  of  j\  of  277. 

50.  Find  the  least  fraction  which^  added  to  the  sum  of 
I,  ^  and  ^l  shall  make  the  result  an  integ-er. 

51.  What  multiple  of  this  fraction  added  to  the  same 
sum  will  make  the  result  an  integer  ? 

no    a-      IP     ^^i-^T     p  139     .1         101 

52.  Simplify  ^^^  of  -  -  of  --5^-^^. 

,,    ^  ^  -0617  4- -21605 --005 

53.  Keduce      •002406"'>3 to  a  vulgar  fraction. 

54.  Find  the  value  of 

3  (1  +  Jj)  (1  +  jIj.)  (1  +  -^l^,),  to  two  decimal  places. 

55.  Which  of  the  three  quantities  A^^*?-,  f^f }  and  2-718282 
nost  nearly  expresses  the  value  of  2-718281828? 

6*i  1 

56.  Fromg3^\^  +  ^  ^  ^'t  of  A  take  |-  of :  6  + 


TT 


6  + 


6-i 
57.  Simplify 

tt-tO^ iofh  +  ^of5 

TV  +  TVof3i-(iof4[-J)-        9J-lf      • 
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58.  Ascertain  wliethcr  -52  or  -519  more  neiirly  repre- 
sents the  product  of  -834  and  -623, 

59.  What  quantity  must  be  added  to 

^i^^3  of  ^'-^^-^^  J'^  ^^'  ^^ 
3iof2§^'i«-of32§'"3iof4i 

to  make  it  equal  to   ^^^-  of  3|  of  31  of  14  + 1  ? 
CO.  Simplify 

61.  AVliat  number  multiplied  by  57-29577  will  give  a 
product  differing  from  180  by  less'^than  -0001  ? 

62.  Simplify  A  +  tt  Q^  H  -  (tV  Q^  It  z1\ 

63.  Simplify  (*:: * +  i  — h^/i -_y-i:if) 

64.  Calculate  to  seven  places  of  decimals  the  difference 
between  x/J  and  xV  +  ttft- 

65.  Find  the  sum  of 

(f  +  l).  (l-f).  (ix|),  (l-l),  (t  +  i). 

66  What  fraction  having  17  for  numerator  equals    -t? 

I    r»ffii3    nf  94.11  -4-1  •'*  V  ^3'^ -:i- ^3  7 

67  SimDlifv  ^'^         ^^  '^     ^^     ^^  •  ^^^  ^  4  s 
D/.  ^impniy  ^.i^— ^14— 415- 71  g-^  5"^!^  14-^       ^^* 

68.  Explain  what  is  meant  by  the  expression  3|  of  4  of  f* 
How  is  it  reduced  to  a  simple  fraction  ?  Explain  fully  the 
reason  of  the  process. 

69.  Simplify  ^     i^  q        ^ 

rn  1-^  of  i  +  i  +  i  x^^— t;     (2.)  -^^-iixio« 

(1.)  l^ot  ^^-g^--^jx  ^^      ^^,       I        4_lL  '* 

"4l-'3  4-J 

70.  Simplify  ^I^J^^^x  A  of  365. 
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71.  Find  the  difference  between  --^JnTri  *"^  '0001  of 
f  1  +  J  -j  1  +  Vff  (1  +  tV)  I-  ] ;  ■"'hat  fraction  of  ^^ J^^  is  this 
difference?. 

72.  Simplify  the  fractions  : 

^'■^  ^i^    '  (.3.)  _L_^ . 

24  * , 

(2.)(i   of   i;y-^3i;  2 


H'  1-fV 

73.  Find,  correct  to  four  decimal  places,  a  number  which 
as  a  multiplier  may  be  substituted  for  3-14159  as  divisor. 

74.  By  what  decimal,  correct  to  five  places,  may  any 
number  be  multiplied  so  as  to  give  the  same  result  as  di- 
viding that  number  by  2-302585? 

75.  Reduce  to  its  simplest  form — 

m  +  H-  TV)(4i  -  3i),  divided  by  1 A  +  2^  -  (2/^  -  i  -  ^^). 

76.  Reduce  the  fractions  -j\%  and  yij^^  to  a  common  num- 
erator, and  determine  which  is  the  greater. 

77.  Find,  correct  to  six  decimal  places,  the  value  of 

•3472^^03172     ^^Q^^g^ 
6146-38 

78.  What  error  do  we  make  in  taking  '-^'J-  as  the  value 
of  the  square  root  of  17  ? 

79.  Find,  correct  to  seven  decimal  places,  the  value  of 

|V5  +  fV2  +  ';. 

80.  The  length  of  a  seconds  pendulum  is  39-37079  in- 
ches ;  if  64  metres  are  equal  to  70  yards,  by  what  decimal 
of  an  inch  will  the  length  of  a  seconds  pendulum  differ 
from  one  metre  ? 

81.  Reduce  to  a  decimal  correct  to  six  places 

1  1  1 

Ix3'^lx3x5"^lx3x5x7"^       ' 

82.  Find  the  quotient  of  -9840018  by  -00159982  to  seven 
decimal  places ;  and  reduce  -7002457  to  a  vulgar  fraction. 

8 
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83.  Find  the  value  of 

1       J^_       J 1 1 

5  "^  3  X  S--^  "^  5  X  5-' "^  7  X  5^  "^  9T59" 

Proceed  thus  : — 

1  2'  2^ 


7x5"     7x5"x2"     7x107 

=  ,J^?^  =  i  of -0000128  =  etc. 
7  X  10^ 

and  similarly  with  the  other  fractions. 

81.  Find  the  value  of 

1     1-3      l-3-5^       1-3-5-7 

■^  4  "^  4^8  "^  4^8"4 2  ■•"  4^84246 ■ 

85.  How  many  terms  of  the  series  in  prob.  84  will  give 
the  square  root  of  2  to  two  decimal  places  ? 

86.  Calculate  to  12  places  of  decimals  the  value  of  the 
series : 

87.  Which  is  the  more  correct  value  of  a  kilometre  | 
of  a  mile  or  |  of  a  mile  ? 

88.  What  number  multiplied  by  6394-427  will  give  a 
product  coinciding  with  6384-2579  to  four  decimal  places  ? 

89.  Reduce  to  its  simplest  form 

(-075)3 +(-025)- 
(•075p~r"(7o75y( .025)"+ 0025)-  * 

90.  Express  ^J-  and  |4|  as  decimal  fractions  to  live 
places ;  and  prove  that  their  difference  is  about  g^Vrr  ^^ 
either  of  them. 

91.  Find  the  value  of 

(1)  nS)-'      (^)  n^)'- 


(3)    T^512 +  1^-003375 

^^8-    f-6oi 
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92.  A  vulgar  fraction  has  for  its  numerator  20y  and  its 
nearest  approximate  value  in  thousandths  is  -511 ;  what 
is  its  denominator  ? 

93.  The  number  of  Canadian  dollars  in  a  pound  sterling  is 

--^-of  44  ;  and  the  number  of  United  States  dollars  in  a 

pound  sterling  is  ]l  of  j^^^  x  5760 ^^^^  of  25-8  ;  find  the 
value  of  £1000  in  Canadian  and  in  U.  S.  money. 

V  2  - 1 

94.  Find  the  value  of  \.   -,  to  four  places  of  decimals. 

v/2  +  1  .  ^ 

95.  How  close  an  approximation  is  Jjy-  *^  ^^^  square 
root  of  5  ? 

96.  The  millimetre  being  -03937043  of  an  inch,  right  to 
the  last  digit,  show  that  the  metre  is,  to  seven  decimal 
places,  most  nearly  3-2808692  feet.  . 

\;  97.  Find  to  four  places  of  decimals  the  value  of 

"^^        3v5-v3 
I     98.  Which  of  the  following  statements  is  more  nearly 
'  Correct  ? 

_^^-   =1-11,   or  Jl1  =  9-009. 
9-009  1-11 

99.  Express  in  decimals  accurately  to  5  places  the  series 
^g^  j  1_      1  1  1  )        4 

^   (  5     3  X  5->  "^  EVb"  "7x5'"^  ^^'  )   ~  239  * 

100.  The   volume    of   water    at    the    boiling   point   is 

T-fM.^  .   of  its  volume  at  62°.     If  a  pound  of  water  at  62° 
1'0012 

occupy  25-2286  cubic  inches,  find  its  volume  when  heated 

to  the  boiling  point. 

101.  State  which  of  the  following  fractions  will  reduce 
to  terminating  and  which  to  circulating  decimals,  and  the 
limits  to  the  repeating  periods  in  the  latter : — 

67        28        155  5  1        47      .3  21 

TYE"'    3T»    rT4T»  TTTi'   1>'8»  ¥T5"* 

102.  Find  the  value,  to  6  places  of  decimals,  of 

x5^.3_v/5-v3 
V5-^.,3     v'^  +  V^' 
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103.  Given  the  length  of  a  degree  691  miles  and  the 
length  of  a  metre  39-37  in.,  what  is  the  error  in  taking  the 
metre  to  be  -0000001  of  the  distance  from  the  equator  to 
the  pole? 

104.  Find  the  value  of     +    -  +  '--^5+  ^y^-;- 

Find  the  difference  between  your  result  and  the  square 
root  of  Jy , 

105.  If  24-25  francs  =  £1,  find  the  value  of  a  IVanc  in 
cents. 

106.  A  starts  from  Kingston  to  walk  to  Belleville,  a  dis- 
tance of  45  miles,  at  3 J  miles  an  hour,  and  B  starts  from 
Belleville  3  hours  earlier  at  21  miles  an  hour.  Where  do 
they  meet,  and  how  far  will  B  be  from  Kingston  when  A 
arrives  at  Belleville  ? 

107.  If  100  cubic  inches  of  air  weigh  31  grains,  find  the 
weight  of  air  in  a  room  32  ft.  long,  25  ft.  wide  and  11|  ft. 
high. 

108.  Water  in  freezing  expands  one-tenth.  If  a  cubic 
foot  of  water  weighs  1000  oz.,  find  the  weight  of  a  cubic 
foot  of  ice. 

109.  If  the  imperial  gallon  contains  277-2  cubic  inches, 
and  holds  10  lbs.  of  water,  what  is  the  error  in  saying  that 
a  cubic  foot  of  water  weighs  1000  oz.  ? 

110.  How  manv  pounds  of  tea  at  4s.  2d.  per  pound  can 
be  bought  for  £12  10s.  ? 

111.  If  rain  falls  to  the  depth  of  f  in.,  how  many  gallons 
will  have  fallen  on  an  acre  of  ground  ? 

112.  My  farm  contains  exactly  184  ac.  76  sq.  rd.  24i 
sq.  yd.  There  are  3-85  ac.  in  garden  and  orchard  ;  9-147 
ac.  of  green  crop ;  76-9  ac.  of  grain  ;  23-008  ac.  of  meadow ; 
34  ac.  of  pasture  ;  and  the  remainder  is  uncleared  bush ; 
what  fraction  of  my  farm  is  uncleared  ? 

113.  A  farmer  sells  to  a  merchant  3015  lbs.  of  hay  at  $16 
per  ton,  and  takes  in  payment  6  lbs.  of  tea  at  80  cents  per 
lb.  ;  221  lbs.  of  coffee  at"^26  cents  per  lb.  ;  33  lbs.  of  sugar 
a)  12  lb.  for  a  dollar;  32^  lbs.  of  raisins  at  18|  cents  per 
lb.  ;  14  lbs.  13  oz.  of  bacon  at  16  cents  per  lb.  ;  and  the  bal- 
ance in  cash  ;  how  much  cash  does  the  farmer  receive  ? 
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.  111.  If  4  men  in  5  days  of  1)  hrs.  each  can  mow  15  acres 
of  ^rass,  how  many  men  will  mow  11  acres  in  2  days  of 
11  hrs.  each? 

115.  A  person  sold  A  |  of  his  land,  B  |  of  the  remainder, 
C  If  of  what  then  remained,  and  received  $50  for  what  he 
had  left,  at  $60  per  acre  ;  find  the  number  of  acres  he  had 
at  first. 

IK").  A  pint  contains  9000  grains  of  barley  and  each 
g-rain  is  one-third  of  an  inch  long- ;  how  far  would  the 
grains  in  17  bush.  3  pk.  1  gal.  1  qt.  1  pt.  reach  if  placed 
one  after  another  ? 

117.  If  3  lbs.  of  wheat  make  2  lbs  of  floar,  how  many 
barrels  of  flour  can  be  made  from  343  bushels  of  wheat  ?  . 

118.  A  certain  hall  60  feet  long  is  to  be  carpeted.  It  is 
found  that  by  stretching  the  carpet  lengthwise,  any  one  of 
four  pieces,  width  respectively  |  yd.,  1  yd.,  IJ  yd.,  and 
IJ  yd.,  will  exactly  fit  the  hall  without  cutting  anything 
from  the  width  of  the  carpet.  If  the  narrowest  piece, 
worth  $1.10  per  yard,  be  chosen,  what  will  it  cost  to  carpet 
the  hall  ? 

119.  I  bought  a  bush  farm,  180  rods  long  by  96  rods 
wide,  at  $12.50  per  acre.  I  paid  $14.75  per  acre  for  clear- 
ing, and  $1.35  a  rod  for  enclosing  the  whole  farm  with 
wire  fencing.  Taking  into  account  that  I  sold  the  wood 
for  $1160,  and  ashes  for  $17.20,  how  much  has  the  improv- 
ed farm  cost  me  per  acre  ? 

120.  A  farmer  sells  a  merchant  30  bushels  of  wheat  at 
90  cents  per  bushel,  and  makes  a  profit  of  one-fifth  ;  the 
merchant  sells  the  farmer  5  yds.  of  broadcloth  at  $3,60 
per  yd.,  16  yds.  of  calico  at  8  cents  per  yd.,  and  44  yds.  of 
cotton  cloth  at  13  cents  per  yd.,  and  makes  a  profit  of  one- 
fourth.  Which  gains  the  more  by  the  transaction,  and 
how  much  ? 

121.  A  train  going  25  miles  an  hour  starts  at  1  o'clock 
vp.  m.  on  a  trip  of  280  miles  ;  another  going  37  miles  an 

nour  starts  from  the  same  place  at  12  min.  past  4  o'clock 
p.  m. ;  at  what  time  will  the  first  train  be  overtaken  ? 

122.  If  £1  =  10  florins  =  100  cents  =  1000  mils,  express 
£13  18s.  3Jd.  in  pounds,  florins,  cents  and  mils. 
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'  123.  Find  the  least  sura  of  money  that  can  be  paid  l)()t!i 
by  a  whole  nurabor  of  farthings  and  by  a  whole  number 
of  mils. 

'  124.  A  sidereal  day  is  23  hrs.  56  min.,  and  the  mean 
solar  day  is  24  hrs.;  reduce  the  difference  between  the  two 
to  the  decimal  of  a  sidereal  day.- 

125.  A  building-lot  30  feet  in  front  by  120  feet  deep  is 
sold  at  llOD  per  foot  frontage  ;  how  much  is  that  per  acre  ? 

120.  A  water  tank  10  ft.  long  and  7  ft.  wide,  contains 
3000  gallons  of  water  ;  find  the  depth  of  the  water  in  the 
tank. 

127.  If  3  men  can  reap  8  acres  in  5  days,  working  8 
Jiours  a  day,   in  how  many  days  can  8  men,  working  12 

•^ours  a  day,  reap  192  acres? 

128.  If  marble  is  2'71()  times  as  heavy  as  water,  find  the 
Aveight  of  a  block  of  marble  18  inches  square  and  10  feet 
high. 

129.  If  gold  is  19^  times  as  heavy  as  water,  find  the 
weight  of  a  cubic  inch  of  gold. 

130.  A  clock  that  is  3  minutes  slow  at  noon  is  gaining 
at  the  rate  of  11  seconds  in  5  hrs.  ;  when  will  it  indicate 
true  time  ? 

131.  If  2  men  or  3  boys  can  do  a  piece  of  work  in  5  days, 
how  long  will  it  take  6  men  and  10  boys  to  do  the  same 
amount  of  Avork  ? 

132.  If  27  men  mow  a  field  of  90  acres  in  7  days,  Avork- 
ing  8  hours  a  day,  how  many  men  will  be  required  to  niOAV 
200  acres  in  1(>  days,  if  they  Avill  Avork  10  hours  a  day  ? 

133.  If  a  coAV  gives  12  qt.  1  pt.  of  milk  CA^ery  day,  and 
1  lb.  8  oz.  of  butter  can  be  made  from  25  qt.  of  milk,  hoAV 
many  lbs.  of  butter  can  be  made  in  one  week  from  the 
milk  of  16  cows? 

134.  HoAA^  many  square  feet  of  surface  are  there,  if  the 
atmospheric  pressure  (at  14-8  lbs.  to  the  square  inch)  on  a 
man  is  29000  lbs.  ? 

135.  If  200  men  can  make  an  embankment  2  miles  long 
in  20  days,  how  much  over-time  must  120  men  work  in 
order  to  finish  an  embankment  3  miles  long  in  24  days, 
12  hours  being  a  day's  work? 
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1".6.  A  train  is  just  27  minutes  in  passing  tliroug-h  the 
^lont  Cenis  Tunnel,  the  length  of  whieh  is  11220  metres  ; 
find  the  speed  of  the  train  in  miles  per  hour. 

187.  A  roller  28  inches  in  diameter  and  10  feet  long- 
makes  90  revolutions  in  going-  from  one  side  of  a  field  to 
the  other  ;  tind  the  number  of  acres  in  the  field  if  the 
roller  has  to  cross  it  70  times. 

138.  If  12  men,  working  8  hours  a  day,  do  i  of  a  piece 
of  work  in  20  days,  how  many  days  will  15  men,  working 
10  hours  a  day,  take  to  do  ^  of  it  ? 

18',).  If  a  1)arrel  of  salt  Aveighs  lOquarters,  and  4  such 
quarters  make  the  English  hundred-weight,  and  20  such 
hundred-weights  make  the  English  ton,  find  the  number 
of  pounds  in  the  English,  or  "long"  ton,  as  it  is  called. 

140.  How  many  such  quarters  make  a  barrel  of  flour  V 
Find  the  number  of  barrels  of  flour  that  will  make  the 
least  whole  number  of  long  tons. 

141.  A  merchant  fails  owing  $10,500,  and  pays  his 
creditors  35  cents  on  the  dollar ;  how  much  will  be  lost 
by  a  ci'cditor  to  whom  one-fifth  of  the  debt  was  owing? 

142.  Find  the  greatest  common  measure  and  least  com- 
mon multiple  of  8029  and  28791 ;  and  of  157  days,  7  hrs., 
4  min.,  7  sec,  and  243  days,  2  hrs.,  11  min.,  49  sec. 

148.  If  18  men  do  |  of  a  piece  of  work  in  30  days  of  10 
hrs.,  in  what  time  would  15  men  do  the  work,  w^orking  9 
hrs  a  day  ? 

144.  What  is  the  relation  between  a  pound  Avoirdupois 
and  a  pound  Troy?  P^xpress  one-eighth  of  a  ton  in  Troy 
ounces,  and  5760  pounds  Troy  in  ounces  Avoirdupois. 

145.  From  a  cask  of  wine,  worth  90  cents  a  gallon,  a 
sixth  part  is  draAvn  and  replaced  by  wine  worth  only  50 
cents  a  gallon ;  what  is  now  the  value  per  gallon  of  the 
wine  in  the  cask  ? 

)(  146.  A  sold  a  town  lot  to  B  and  gained  one-eighth,  B 
sold  it  to  C  for  C806  and  lost  three-twentieths  ;  how  much 
did  the  lot  cost  A  ? 

147.  A  plot  of  land  containing  20  perches  less  than  5 
aci'esis  valued  at  £1681  17s.  6d.,  which  is  three-twentieths 
more  than  it  was  M'orth  a  year  ago  ;  by  how  much  has  its 
value  increased  per  acre  during  the  year? 
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148.  If  a  coal  dealer  were  to  buy  his  coal  by  the  long* 
ton  and  sell  it  by  the  short  ton  at  the  same  price  per  ton, 
what  fraction  of  his  outlay  would  his  profits  be  ? 
)(  149.  A  can  beat  B  by  5  yards  in  a  hundred  yards  race, 
and  B  can  beat  C  by  10  yards  in  a  200  yards  race  ;  by  how 
much  can  A  beat  C  in  a  200  yards  race  ? 

150.  If  1  pound  of  thread  makes  3  yds  of  linen  1\  yds. 
wide,  how  many  pounds  would  make  45  yds.  of  linen  1  yd. 
wide  ? 

151.  The  United  States  silver  dollar  weighs  412J  grains 
and  is  y^^  fine ;  Canadian  silver  is  f  J  fine,  and  a  5  cent 
piece  weighs  18  grains.  If  a  dollar  in  U.  S.  silver  is  worth 
85  cents,  what  is  a  dollar  in  Canadian  silver  worth  ? 

152.  A  cubic  foot  of  copper  weighs  560  lbs  ;  it  is  rolled 
into  a  square  bar  40  feet  long ;  an  exact  cube  is  cut  from 
the  bar  ;  what  is  its  weight  to  four  decimals  of  a  pound  ? 

153.  Find  to  the  nearest  penny  in  English  money  the 
value  of  a  pint  of  liquid  which  is  worth  10  francs  a  litre. 
(Franc  =  19  cents.) 

154.  An  express  train  leaves  Marseilles  at  6.35  in  the 
evening  and  arrives  at  Paris  at  9.15  the  next  morning  ; 
the  distance  is  863  kilometres  ;  determine  the  speed  of  the 
train  in  miles  per  hour,  reckoning  the  kilometre  as  equal 
to  3281  feet. 

>  155.  A  watch  is  right  on  Monday  at  noon  and  is  10  min. 
slow  when  it  indicates  noon  on  Saturday ;  at  what  rate  is 
it  losing? 

156.  A  grocer  bought  6  cwt.  of  sugar  for  $52.10;  he 
used  65  lbs.  himself  and  sold  the  rest  so  as  to  make  1^ 
cents  per  lb.  profit  on  the  whole  quantity.  How  much  per 
lb.  did  he  sell  it  for  ? 

>  157.  What  quantity  of  water  must  I  add  to  a  hogshead 
of  wine,  costing  $180,  to  reduce  its  price  to  $2  a  gallon  ? 

158.  A  railway  train  has  a  journey  of  65  miles  to'  per- 
form, and  usually  makes  the  distance  in  3  hours  ;  if  the 
train  starts  15  min.  late  how  much  must  it  increase  its 
speed  to  arrive  on  time  ? 

159.  A  house  and  lot  are  together  worth  $2100;  one- 
fourth  of  the  value  of  the  house  is  equal  to  one-third  of  the 
value  of  the  lot  :  find  the  value  of  each. 
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lOO.  A  ninii  ])oii^lit  a  (iiuiiitity  of  tea  supposed  to  be 
done  up  in  packag"es  of  1  lb.  each,  for  which  he  was  to  pay 
??64  ;  on  weig-hing-  tliem,  however,  it  was  found  that  each 
package  was  1  oz.  too  lig-ht ;  how  much  should  he  pay  for 
the  tea  ? 

Kil.  If  12  oxen  and  35  sheep  eat  6-35  tons  of  hay  in  4 
days  how  much  will  it  cost  per  week  to  feed  4  oxen  and 
G  sheep,  the  price  of  hay  being*  $15  per  ton  and  2  oxen 
eating  as  much  a^  5  sheep  ? 

162.  A  gold  dollar  weighs  25-8  grains  and  -9  of  it  is  pure 
gold.  If  the  value  of  the  alloy  may  be  disregarded  what 
is  the  value  in  dollars  of  an  ounce  avoir,  of  pure  gold  ? 

163.  A  water  tank  can  be  filled  by  one  tap  in  3  hours 
and  by  another  in  2  hours.  It  can  be  emptied  by  a  third 
tap  in  1  hr.  24  min.  The  tank  being  empty  all  three  taps 
are  opened  at  once,  in  what  time  will  the  tank  be  filled  ? 

164.  If  thrce-foiirths  of  the  price  of  a  loaf  of  bread  de- 
pend upon  the  price  of  flour,  by  how  much  should  the  price 
of  a  10  cent  loaf  be  increased  when  flour  rises  two-fifteenths 
in  value? 

165.  The  sum  of  $3576  is  to  be  divided  among  four  per- 
sons in  proportion  to  their  ages,  their  ages  being  17,  20, 
24  and  30  years  ;  how  would  you  divide  the  money  ? 

166.  If  a  person  whose  income  is  £365  a  year  spend  £8 
16s.  3d.  a  week  for  the  first  20  weeks,  to  what  amount 
must  he  limit  his  daily  expenditure  for  the  remainder  of 
the  year  so  as  to  avoid  being  in  debt  at  the  end  of  it  ? 

167.  Sound  travels  at  the  rate  of  1140  ft.  per  second  ; 
how  far  will  a  railroad  engine  running  at  the  rate  of  50 
miles  an  hour  have  gone  before  the  sound  of  its  whistle  can 
be  heard  5  miles  away? 

168.  Air  is  -00122  times  as  heavy  as  salt  water;  salt, 
water  is  -03  heavier  than  fresh  water ;  if  100  cubic  inches 
of  air  weigh  31  grains,  how  much  will  100  cubic  inches  of 
salt  water  weigh  ? 

169.  If  a  gallon  measure  is  a  quarter  of  a  gill  too  small, 
how  much  does  the  merchant  gain  on  each  1000  gallons 
sold  ? 

170.  The  sum  which  will  pay  A's  wages  for  61J  days, 
will  pay  B's  wages  for  81  f  days  ;  for  how  many  days  will 
it  pay  the  wages  of  A  and  B  together  ?. 
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171.  In  a  4iO  yds.  race,  A  can  ^ivc  to  B  20  yds.  start,, 
and  to  C  30  yds.  ;  JB  and  C  run  a  440  yds.  race ;  by  how 
much  does  B  win  ? 

172.  A  grain  dealer  buys  5225  bushels  of  wheat  at  $1.06 
per  bushel,  and  pays  $125  for  insurance,  storage,  etc ;  he 
sells  -4  of  tlie  quantity  at  1)7  cents  a  bushel ;  at  M^hat  price 
per  bushel  must  he  sell  the  remainder  in  order  to  gain 
$522.50  on  the  Avhole? 

173.  If  40  lbs.  troy  of  standard  gold  {}^  fine)  are  coined 
into  1889  sovereigns,  find  the  number  of  grains  of  pure 
gold  in  a  sovereign. 

174.  A  and  B  together  can  earn  £3  16s.  in  8  days ;  A 
and  C  together  can  earn  £7  13s.  in  17  days ;  and  B  and  C 
together,  £12  15s.  in  30  days.  How  much  a  day  can  they 
severally  earn  alone? 

175.  The  silver  dollar  of  Central  America  is  worth  914 
cents  and  the  silver  dollar  of  Mexico  994  cents  of  our 
money ;  find  the  least  sum  in  Canadian  dollars  that  can  be 
exactly  paid  by  each  of  these  coins,  and  also  how  many  of 
each  would  ha  recjuired. 

176.  I  sell  goods  at  a  profit  of  one-tenth  the  prime  cost, 
bat  in  consequence  of  ready  payment  I  throw  off  one- 
tAventieth  of  the  selling  price  ;  what  fraction  of  the  prime 
cost  do  I  gain  ? 

177.  It  is  required  to  build  a  sidewalk  a  quarter  of  a 
mile  in  length,  8  ft.  wide  and  2  inches  thick,  supported 
by  three  continuous  lines  of  scantling  4  inches  square ; 
Avhat  will  the  lumber  cost  at  $17  per  thousand  feet? 

178.  In  a  room  26  ft.  6  in.  long,  16  ft.  8  in.  wide,  and  12 
ft.  3  in.  high,  there  are  three  windows  each  51  ft.  high  and 
3  ft.  wide,  and  two  doors  each  7  ft.  high  and  31  ft.  wide ; 
the  base-board  is  9  in.  wide ;  how  much  paper,  |^  of  a  yard 
wide,  will  be  required  to  cover  the  walls  and  ceiling? 

179.  An  orchard  is  24|  rods  long  and  15J  rods  wide; 
at  1|  cents  per  cubic  foot  what  will  it  cost  to  dig  a  ditch 
around  it  3  ft,  9  in.  wide  and  four  ft.  deep? 

180.  The  square  of  a  number  differs  from  the  square  of 
the  next  number  by  691  ;  find  the  two  numbers. 

181.  If  the  earth's  equatorial  diameter  is  7926  miles, 
find  the  length  of  a  degree  on  the  equator. 


MISCELLANEOUS   EXERCLSES.  117 

\  1 S2.  A  runs  a  mile  race  with  B  and  loses  ;  had  his  speed 
heen  a  third  greater  he  would  have  won  by  22  yards  ; 
Avhat  fraction  is  A's  speed  of  B's  ? 

183.  A  l)oy's  a^e  now  is  one-fifth  of  his  father's.  In  six 
years  it  will  be  one-third  of  his  father's  present  age.  How 
old  is  he  ? 

184.  The  diameter  of  a  cent  is  one  inch.  How  many 
cents  can  be  placed  edge  to  edge  on  a  surface  of  six  inches 
square  so  as  just  to  prevent  any  falling  oft"? 

185.  A  man  having  lost  one-tifth  of  his  capital  is  wortli 
exactly  as  much  as  another  man  who  has  gained  three- 
twentieths  on  his  capital  ;  the  second  man's  capital  was 
originally  $9000.     What  was  the  first  man's  capital  ? 

186.  The  hour  and  minute  hands  of  a  clock  are  together 
at  12  o'clock  ;  at  what  intervals  are  they  together  again? 

187.  A  laborer  w^hile  working  is  able  to  save  75  cents  a 
day.  During  ten  days  of  a  certain  month  he  is  unable  to 
work,  in  consequence  of  which  he  is  worse  oft'  by  $12.50 
than  he  expected  ;  find  his  daily  expenses. 

188.  A  plot  of  land  is  sold  at  £1200  per  acre.  What  is 
the  price  in  francs  per  square  metre,  if  £1  -  25  francs  ?    ^ 

189.  Three  clocks  which  tick  70,  80,  and  90  times,  re- 
spectively, a  minute,  beat  coincidently  at  a  certain  time  ; 
find  the  least  time  in  which  they  will  again  beat  together. 

190.  Gold  sixteen  carats  ftne  is  brought  to  the  mint : 
what  fraction  of  its  original  weight  will  it  weigh  when 
made  into  coins  eleven-twelfths  fine  ? 

191.  By  selling  cloth  at  $1.26  a  yard  I  gain  11  cents 
more  than  I  would  lose  by  selling  it  at  $1.05  a  yard  : 
w^hat  would  I  gain  by  selling  800  yards  at  $1.40  a  yard  ? 

192.  A  barn  80  ft.  long  and  60  ft.  wide  is  built  on  a  plot 
of  ground  308  ft.  long  and  204  ft.  wide.  The  rest  of  the 
plot  is  covered  with  cordwood  to  a  depth  of  8  ft.  ;  how 
many  cords  of  wood  are  there  ? 

193.  If  15  men  be  necessary  to  excavate  966  cubic  yards 
in  8  days,  working  lOJ  hrs.  daily,  how  many  men  w^ould 
be  required  to  excavate  575  cubic  yards  in  12  days,  work- 
ing 7|  hrs.  daily,  4  extra  men  being  taken  on  during  the 
last  4  da  v>i  ? 


^ 
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194.  The  sum  of  $648  is  to  be  divided  among  24  men, 
36  women  and  72  children,  so  that  the  shares  of  2  men 
shall  be  equal  to  those  of  3  children,  and  each  woman's 
share  to  the  shares  of  2  children  ;  what  Avill  be  the  share 
of  each  ? 

195.  Bought  3()0  gallons  of  wine  at  $2.60  a  gallon  ;  paid 
for  carriage  $17.20,  and  for  duties  $86.50.  If  -15  of  it  be 
lost  by  leakage,  at  Avhat  i)rice  must  the  remainder  be  sold 
to  gain  $50  on  the  whole  transaction  ? 

196.  Assume  that  6  men  can  do  as  much  work  in  an 
hour  as  7  women,  and  8  women  as  much  as  11  boys,  and 
that  5  men  can  do  a  certain  piece  of  work  in  10  hours ; 
how  long  will  it  take  1  man,  2  women  and  3  boys  together 
to  do  the  same  piece  of  work  ? 

197.  In  what  time  would  a  field  80  rods  by  60  rods  pay 
for  underdraining  lengthwise  at  2  cents  a  foot,  if  the  field 
yield  2  bushels  (at  66  cents  a  bushel)  per  acre  more  than 
before  draining  ?  The  drains  are  4  rods  apart,  and  the 
first  drain  runs  down  the  middle  of  the  field. 

198.  A  sells  goods  to  B  and  gains  one-tenth  on  the  price 
he  paid  for  them.  B  sells  the  goods  to  C  and  loses  one- 
tenth  ;  for  what  fraction  of  A's  buying  price  did  C  buy 
the  goods  ? 

199.  A  farmer  employs  a  number  of  men  and  8  boys ; 
he  pays  the  boys  $-65  and  men  $1.10  each  per  day.  The 
amount  that  he  paid  to  all  was  as  much  as  if  each  had  re- 
ceived $-92  per  day ;  how  many  men  were  employed  ? 

200.  A  and  B  start  together  and  walk  in  the  same  direc- 
tion^ A  at  the  rate  of  4  and  B  at  the  rate  of  3  miles  an 
hour.  At  the  end  of  7  hours  A  turns  and  goes  back  ;  how 
many  miles  will  B  have  gone  when  he  meets  A? 

201.  The  real  cost  of  an  article  is  ^4  of  the  price  at  which 
it  is  marked  for  sale.  It  is,  however,  sold  at  a  reduction 
of  one-eighth  from  the  marked  price;  what  fraction  of  the 
real  cost  does  the  seller  gain  ? 

202.  On  a  piece  of  work,  3  men  and  5  boys  are  employed 
who  do  half  of  it  in  six  days.  After  this  one  more  man 
and  one  more  boy  are  put  on,  and  one-third  more  is  done 
in  3  days  ;  how  many  more  men  must  be  put  on  that  the 
work  may  be  completed  in  one  day  more  ? 
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203.  A  clock  Avhich  was  1 4  minutes  too  fast  at  a  quarter 
to  11  p.m.  on  Dec.  2nd,  was  8  min.  slow  at  9  a.m.  Dec.  7th ; 
when  was  it  exactly  right  ? 

204.  The  sum  of  £405  lis.  4d.  is  lent  upon  condition 
that  the  borrower  shall  owe  to  the  lender,  as  interest,  one- 
forty-sixth  part  of  the  sum  borrowed  for  each  half  year 
that  he  retains  the  money  ;  and  if  the  money  be  not  re- 
turned at  the  end  of  the  first^  or  any^ubsequent  half-year, 
the  interest  due,  instead  of  being-  paid,  is  to  be  added  to 
the  amount  lent.  How  much  is  due  from  the  borrower  to 
the  lender,  at  the  end  of  a  year  and  a*  half,  no  interest 
having  been  paid  during  that  time  ? 

205.  The  areas  of  the  continents  in  square  miles  are  as 
follows  :  — Europe,  3,780,000;  S.America,  6,700,000;  N. 
America,  8,750,000  ;  Africa,  11,500,000  ;  Asia,  16,500,000  ; 
what  numbers  less  than  20  most  nearly  represent  their 
relative  sizes  ? 

206.  A  ditch  is  being  dug  at  the  rate  of  81  ft.  per  day 
by  54  men  ;  after  13  days'  work,  8  of  them  are  replaced 
by  boys,  and  the  work  goes  on  for  11  days  more,  at  the 
end  of  which  the  whole  length  dug  is  1889  ft.  How  many 
feet  per  day  do  the  boys  do  ? 

207.  Water  flows  into  a  tank  from  two  taps  which,  run- 
ning separately,  would  in  If  and  2 J  hours  respectively, 
fill  it  up  to  a  certain  level ;  at  this  level  a  waste-pipe 
opens ;  if  both  taps  are  running,  in  what  time  will  the 
waste-pipe  discharge  a  quantity  of  water  eqaal  to  that  in 
the  tank? 

208.  Find  the  number  of  days  in  each  four  hundred  con- 
secutive years, 

209.  Multiply  365  days,  5hrs.,  48  min.,  47-5  sec,  by 
400. 

210.  AYhat  is  the  difference  between  the  results  in  the 
two  preceding  examples  ?  In  how  many  years  would  this 
difference  amount  to  one  day  ? 

211.  A  person  buys  four  houses  ;  for  the  second  he  gives 
half  as  much  again  as  for  the  flrst ;  for  the  third^  half  as 
much  again  as  for  the  second  ;  and  for  the  fourth,  as  much 
as  for  the  first  and  third  together  ;  he  pays  in  all  $24000  ; 
what  is  the  cost  of  each? 
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212.  How  many  oaiices  of  jeweller's  gold,  18  carats 
fine,  can  be  made  from  10  ounces  of  gold  whose  fineness 
is  nine-tenths  ? 

213.  One  hundred  cubic  inches  of  air  weigh  31  grains_, 
and  the  U.  S.  silver  dollar  weighs  4121  grains  ;  find  the 
difference  between  the  weight  of  a  U.  S.  half-dime  and 
that  of  a  quart  of  air. 

214.  A  person  sul>divides  his  farm  of  100  acres  into 
town  lots  as  follows  : — One-half  of  the  farm  he  divides  into 
12  equal  parts,  each  of  these  into  three,  and  each  of  these 
last  into  5  equal  parts  ;  the  rest  of  the  farm  he  divides 
into  quarters,  each  quarter  into  fifths,  and  each  fifth  into 
eighths ;  find  the  difference  in  square  yards  between  the 
area  of  one  of  the  first  lots  and  one  of  the  second. 

215.  The  inscription  on  the  Congius  of  Vespasian  at 
Dresden  states  that  it  contains  10  Eoman  pounds.  Its 
weight  when  filled  with  water  exceeds  its  weight  when 
empty  by  63460|^  French  grains  (French  grain  =  -82  Eng. 
grains) ;  what  fraction  of  a  pound  Avoirdupois  is  the  Ro- 
man pound? 

216.  An  oarsman  starts  to  row  up  stream  at  the  rate  of 
2  J  miles  an  hour ;  after  he  has  done  about  half  the  dis- 
tance he  rests  long  enough  to  allow  himself  to  drift  down 
stream  three-quarters  of  a  mile  ;  in  consequence  of  this 
he  is  48  minutes  late  in  reaching  his  destination  ;  find  the 
rate  of  the  stream. 

217.  Fill  in  the  blanks  in  the  following  bill  of  taxes  : — 
Amount  of  Assessment $900 

Taxes  : 
Town  rate,  three  and  eight-tenths  mills  on  the  dollar. . . . 

School  Debenture  By-Law,  one  and  one-fourth  mills 

Harbor  By-Law,  two  and  six-tenths  mills 

Redemption  of  Debentures,  one  and  four-tenths  mills 

School  rate,  five  and  one-tenth  mills 

High  School  rate,  one  and  three-fourths  mills 

Total  taxes 

218.  A  lot  11  rods  long  and  9  rods  wide  has  a  fence 
built  round  it ;  outside  the  lot  at  a  distance  of  2  ft.  from 
the  fence  a  sidewalk  4  ft.  wide  is  built ;  how  many  square 
yards  of  ground  does  the  sidewalk  cover? 
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219.  Three  men  are  employed  in  a  work,  working  re- 
spectively 8,  9  and  10  boars  a  day,  and  receiving-  the  sanu- 
daily  pay ;  after  three  days  each  works  an  hour  a  day 
more  and  the  work  is  linished  in  three  days  more  ;  if  the 
total  sum  paid  is  $114.05,  how  much  of  it  should  each  re- 
ceive ? 

220.  Brown  purchased  -J^-  of  a  mill  property  for  $4064.55, 
and  Smith  purchased  ^l  of  the  same  property  at  a  rate  J^ 
higher  ;  wiiat  did  Smith's  part  cost  him,  and  what  fraction 
of  the  property  remains  unsold  ? 

221.  Four  men  working  eight  hours'  a  day  take  22  days 
to  pave  a  road  a  quarter  of  a  mile  long  and  35  ft.  broad  : 
how  many  days  will  four  men,  tMo  of  w^hom  work  eight 
hours  and  two  ten  hours  a  day,  take  to  pave  a  road  1575 
yards  long  and  36 J  ft.  broad  ? 

/'  222.  Find  the  least  number  the  product  of  which  with 
1500  will  be  a  perfect  square. 

223.  Find  the  least  number  the  product  of  which  with 
14175  will  be  a  perfect  cube. 

224.  Find  the  least  number  the  product  of  Avhich  with 
1323  will  be  a  perfect  fourth  power. 

225.  If  the  volume  of  a  brick  (2  in.  by  4  in.  by  8  in.)  be 
taken  as  the  unit,  what  is  the  measure  of  the  volume  of  a 
cord  ? 

226.  If  27  is  the  measure  of  a  cubic  foot,  what  is  the 
measure  of  the  unit  in  cubic  inches  ? 

227.  If  the  area  of  a  postage  stamp  (|  in.  by  |  in.)  be 
taken  as  the  unit,  find  the  measure  of  the  area  of  an  enve- 
lope 3J  in.  by  5J  in. 

228.  Describe  the  units  of  length,  surface  and  volume  in 
the  English  and  in  the  French  system.  Given  the  num- 
erical value  of  any  length  in  one  system,  express  it  in  the 
other. 

229.  Compare,  in  whole  immbers,  the  rates  of  speed  of 
two  locomotives,  one  of  which  travels  397 f  miles  in  Hi 
hrs.,  and  the  other  262^*^  miles  in  8|  hrs.  ;  what  have  you 
adopted  as  the  unit  of  measurement  in  obtaining  these 
numbers  ? 

230.  Find  the  length  of  the  longest  unit  that  will  exactly 
measure  both  the  distances  .88  yd,  2  ft,  5  in.  and  119  yd. 
J2  ft  1  in. 
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231.  A  map  is  drawn  to  a  scale  of  half  an  inch  to  a  mile  ; 
how  many  acres  are  represented  by  a  square  inch  on  the 
map? 

232.  The  acre  being  the  unit,  what  number  will  express 
the  area  of  a  lawn  30  ft.  6  in.  long,  and  19  ft.  4  in.  wide? 

233.  The  yard  being  the  unit,  what  number  will  ex- 
press the  volume  of  a  rectangular  solid,  whose  dimensions 
are  5  ft.  6  in.;  4  ft.  7  in.;  and  3  ft.  10  in  ? 

234.  If  1  mile  be  the  unit,  what  number  will  express 
the  value  of  5  yds.  2  ft.  6  in.  ? 

y  235.  If  £1  be  the  unit,  what  number  will  express  the 
value  of  7s.  6Jd.  ? 

236.  The  number  representing  69  bushels,  1  pk.  7  qts., 
when  3  bush.  2  pk.  5  qts.  is  the  unit,  is  the  same  as  that 
representing  the  volume  of  a  solid  19  ft.  long,  9  ft.  wide 
and  3  ft.  high  ;  find  the  unit  in  the  latter  case. 

237.  When  one  gallon  is  the  unit,  the  measure  of  the 
capacity  of  a  cistern  is  610  ;  what  is  the  unit  when  the 
capacity  of  a  cistern  half  the  size  is  represented  by  1220. 

238.  If  104  is  the  measure  of  a  piece  of  carpet  312  ft. 
long  and  27  inches  wide,  express  the  unit  of  measurement 
in  inches,  in  feet,  and  in  yards. 

239.  If  the  unit  is  $4.86|,  what  will  be  the  measure  of 
$10.95?     Of  $48.6?     Of  $4.86? 

240.  Define  the  terms  unit  and  measure.  The  measure 
of  a  certain  distance  is  1760,  w^hen  a  yard  is  the  unit  of 
length  ;  what  unit  of  length  will  make  the  measure  of  this 
distance  320  ? 

241.  The  measure  of  the  length  of  a  piece  of  fencing  is 
given  as  100 ;  when  a  foot  is  the  unit  the  measure  is  66, 
what  was  the  unit  in  the  first  case  ? 

242.  For  what  unit  of  area  will  the  measure  of  an  acre 
be  4840  ?     10  ? 

What  is  the  measure  of  an  acre,  when  a  square  link  is 
taken  as  the  unit  ?     A  square  inch  ? 

243.  Find  the  quantity  whose  measure  is  3|  when  the 
unit  is  $1-085  ;  also  the  quantity  whose  measure  is  3-1416 
when  the  unit  is  7  ft.  4  in. 

244.  Find  the  least  weight  that  can  be  exactly  weighed 
with  either  the  oz.  Avoir.,  or  the  oz.  Trov  as  unit. 
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245.  A  map  is  drawn  to  a  scale  of  J^  of  an  inch  to  a  mile, 
on  this  map  a  township  is  represented  by  a  square  whose 
side  is  half  an  inch  ;  how  many  acres  are  there  in  the 
township  ? 

246.  Find  the  smallest  cask  whose  capacity  is  an  exact 
measure  of  each  of  the  following  units  : — 3  pints,  5  quarts, 
1 J  gallons,  I  bush. 

"247.  The  map  of  Ontario  recently  Issued  by  the  Crown 
Lands  Department  is  drawn  on  a  scale  of  .8  miles  to  an 
inch,  on  this  map  the  Township  of.  Scott  measures  lj\ 
inches  in  length  and  1^  inches  in  width  ;  how  many  acres 
does  it  contain  ? 

248.  The  map  of  a  country  is  drawn  on  a  scale  of  J^  of 
an  inch  to  a  mile  ;  what  area  on  the  map  will  represent  a 
lake  4000  acres  in  extent  ? 

249.  A  map  of  a  city  is  drawn  to  a  scale  of  500  ft.  to  an 
inch.  It  is  proposed  to  lay  out  as  a  park  a  block  of  land 
which  measures  on  the  map  2|  inches  by  i|  of  an  inch  ; 
how  many  acres  will  the  park  contain  ? 

250.  If  the  side  of  a  square  lot  containing  one-tenth  of 
an  acre  is  expressed  by  the  number  11,  find  the  unit  of 
linear  measurement. 

251.  The  mass  of  the  earth  being  the  unit,  the  sun's  mass 
is  354930  ;  but  if  one-tenth  of  the  mass  of  Jupiter  be  taken 
as  the  unit,  the  sun's  mass  is  104869  ;  find  the  mass  of 
Jupiter  when  the  earth's  mass  is  the  unit. 

252.  The  earth's  mass  is  79-89  times  that  of  the  moon. 
Such  a  unit  is  adopted  as  makes  the  earth's  mass  1-25  ; 
what  number  will  represent  the  mass  of  the  moon  ? 

253.  The  earth's  equatorial  diameter  (7925-648  miles) 
being  the  unit,  the  sun's  diameter  is  111-454;  find  the 
diameter  of  the  sun  when  a  mile  is  the  unit. 

254.  The  power  that  can  raise  33000  lbs.  through  one 
foot  in  a  minute  being  taken  as  the  unit,  find  the  measure 
of  the  power  of  an  engine  that  can  raise  2000  tons  through 
50  ft.  in  6  hours. 

255.  If  8  represents  a  man's,  and  5  a  w^oman's  Avork  in 
3  days,  w^here  a  boy's  work  in  a  day  is  the  unit,  how  long 
will  it  take  3  women  and  5  boys  to  complete  a  piece  of 
work  wiiich  12  men  have  half  finished  in  10  days  ? 
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256.  Taking'  the  radius  as  tlie  unit,  the  circumference 
of  a  circle  is  Gr  ;  liow  many  revolutions  will  be  made  in  a 
journey  of  6  miles  by  a  wlieel  wliose  radius  is  2  ft.  4  in.  ? 

257.  If  50  cents  an  hour  be  taken  as  the  unit,  what  num- 
ber will  represent  the  wages  of  a  man  who  receives  $50 
for  working  8  hours  a  day  for  10  days  ? 

258.  If  a  velocity  of  one  foot  in  one  second  be  taken  as 
the  unit,  what  number  will  represent  the  speed  of  a  man 
who  can  run  100  yds.  in  10  seconds  ? 

259.  The  number  of  square  units  in  a  piece  of  carpet  is 
2  J  times  the  number  of  linear  units  in  its  length ;  if  101 
yards  of  carpet  contain  78  square  yards,  find  the  anits  of 
measurement. 

260.  If  the  unit  is  the  work  which  a  man  can  do  in  an 
hour,  what  will  be  the  measure  of  a  piece  of  work  which 
requires  the  work  of  17  men  for  9  days  of  10  hours  each  ? 

261.  The  distance  between  the  earth  and  the  moon  being 
expressed  by  59-9643  with  reference  to  the  earth's  radius 
as  unit,  and  this  radius  being  3962-8  miles,  each  of  these 
numbers  being  exact  to  the  nearest  decimal^  what  can  be 
known  of  the  moon's  distance  from  the  earth  in  miles  ? 

/  2(S2.  Using  my  walking-stick  as  the  unit,  I  find  the  dis- 
tance between  two  telegraph  poles  to  be  50 ;  I  then  ascer- 
tain the  length  of  the  walking-stick  in  inches  and  calcalate 
the  distance  between  the  poles  to  be  114  ft.  7  in. ;  find  the 
measure  of  the  length  of  the  stick,  taking  half  an  inch  as 
the  unit  of  length. 

263.  A  cabic  inch  of  water  being  the  anit  of  weight,  if 
the  weight  of  a  cubic  inch  of  gold  be  19-258;  of  silver, 
10-474  ;  and  of  a  mixture  of  gold  and  silver,  14-723,  each 
right  to  the  third  decimal  place,  find  the  bulks  and  weights 
of  gold  and  silver  in  one  cubic  inch  of  the  mixture. 

264.  The  volume  of  water  at  the  boiling  point  is  1-043 
of  its  volume  at  freezing  point.  If  a  cubic  foot  of  water 
at  freezing  point  weighs  621  lbs.,  what  will  it  weigh  at 
boiling  point  ? 

265.  Lead  weighs  11-4  times  as  much  as  w^ater,  and 
platinum  weighs  21  times  as  much  as  water  ;  what  weight 
in  platinum  will  be  equal  in  bulk  to  56  lbs.  of  lead  ? 
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206.  If  copper  weighs  550  pounds,  and  tin  462  pounds 
to  the  cubic  foot,  what  will  be  the  weight  of  a  cubic  foot  of 
a  mixture  of  6  parts  copper  to  5  parts  tin  ? 
/    267.  What  is  the  least  number,  which,  being  a  cube, 
is  also  divisible  by  4,  5,  9,  and  12  ? 

268.  A  cubic  foot  of  gold  weighs  19300  oz.  avoir.;  find 
the  thickness  of  gold  wire  500  ft.  of  which  weigh  one 
grain. 

269.  What  is  meant  by  the  power  of  a  number  ?  W^hat 
is  the  lowest  power  of  -4578  which  is  .less  than  -08754,  the 
index  of  the  power  being  a  positive  integer? 

270.  The  link  of  Gunter's  chain  being  7-92  in.,  prove 
that  10  square  chains  make  an  acre.  The  Scotch  ell  being 
37-069  inches,  and  24  ells  making  the  Scotch  chain  ;  what 
difference  in  square  feet  is  there  between  55  English  and 
42  Scotch  acres  ? 

271.  A  closed  vessel  formed  of  metal  an  inch  thick, 
whose  external  dimensions  are  8  ft.  3  in.,  7  ft.  5  in.,  and  4 
ft.  3  in.,  weighs  372  lbs.  ;  how  much  more  would  a  solid 
mass  of  metal  of  the  same  dimensions  weigh  ? 

272.  A  rectangular  solid  of  metal  has  its  length  increas- 
ed one-tenth,  and  its  width  one-seventh,  by  hammering ; 
by  how  much  has  its  thickness  been  diminished  ? 

273.  A  can  do  as  much  work  in  two  days  as  B  can  do 
in  three,  as  much  in  three  as  C  can  in  four  days,  and  as 
much  in  four  as  D  can  in  five  days.  B,  C  and  D  can  to- 
gether finish  cutting  20  acres  of  grass  in  10  days  ;  how 
long  would  it  take  A  to  cut  10  acres  ? 

274.  Fifteen  guineas  weigh  4  oz.,  Troy,  the  metal  con- 
sisting of  11  parts  gold  and  1  alloy,  and  the  value  of  the 
alloy  being  -^y^,-  that  of  an  equal  weight  of  gold.  Find 
the  price  per  pound,  avoirdupois,  of  the  alloy. 

275.  Out  of  a  sum  of  $4,000,  $217  are  allotted  to 
charity,  and  of  the  remainder  A  gets  one-twentieth  more 
than  B,  and  B  one-twentieth  more  than  C  ;  what  are  the 
shares  of  each  ?  . 

276.  A  steel  rod,  1  foot  long  and  one  inch  square,  weighs 
3|  pounds,  and  will  just  support  50  ^ons.  "  What  is  the 
greatest  length  of  steel  wire  which,  when  hung  up  by  one 
end,  will  jnst  not  break  by  its  own  weight  ? 
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277.  A  vessel  contains  120  gallons  of  wine  ;  20  gallons 
are  drawn  therefrom  and  the  vessel  lilled  with  water ;  15 
gallons  of  this  mixture  are  then  drawn  and  the  vessel 
again  filled  up  with  water.  If  this  operation  be  performed 
six  times,  20  and  15  gallons  being  drawn  alternately,  how 
much  wine  will  the  mixture  contain? 

278.  A  metre  equals  39-37  inches,  a  cubic  inch  of  dis- 
tilled water  weighs  252-458  grains,  and  a  gallon  of  water 
weighs  10  lbs.  Find  the  number  of  bushels,  etc.,  in  a 
hectolitre. 

279.  In  how  many  ways  can  1397  be  separated  into  3 
different  numbers  of  which  the  greatest  common  measure 
is  127  ? 

280.  A  mass  of  lead  ore  weighed  7  tons  ;  one  portion  of 
it  yielded  lead  ^y^y,  and  silver  8  ounces  per  ton ;  tlie  re- 
maining portion  yielded  lead  ^jj\,  and  silver  7^  ounces  per 
ton.  The  total  yield  of  silver  was  55  ounces  ;  what  frac- 
tion of  the  whole  mass  was  lead  ? 

281.  In  the  Centigrade  thermometer  the  freezing  point 
is  zero  and  the  boiling  point  100"" ;  in  Fahrenheit's  ther- 
mometer the  freezing  point  is  32°  and  the  boiling  point 
212° ;  what  will  the  Centigrade  thermometer  mark  when 
Fahrenheit's  marks  65°  ?  What  will  Fahrenheit's  mark 
when  the  Centigrade  marks  4°?  What  reading  on  the 
Centigrade  will  correspond  to  0°  F.  ? 

282.  If  the  pure  gold  in  a  sovereign  weighs  113-002 
grains,  while  that  in  a  20-franc  piece  weighs  89-604  grains  ; 
find  the  least  Avhole  number  of  sovereigns  that  will  be 
equal  to  a  whole  number  of  20-franc  pieces. 

283.  The  driving-wheel  of  an  engine  is  271  ft,  in  cir- 
cumference, and  the  fore  wheel  16  ft.  Two  particular 
spokes,  one  in  each  wheel,  are  observed  pointing  vertically 
upwards  ;  how  far  will  the  engine  travel  before  the  same 
two  spokes  again  point  vertically  upwards  at  the  same 
time.     How  often  will  this  happen  in  9  miles  ? 

Will  they  ever  simultaneously  point ,  vertically  down- 
wards ? 

284.  If  175  men  and  240  boys  do  in  1330  days  the  same 
amount  of  work  as  603  men  and  1005  boys  in  350  days, 
compare  the  average  daily  work  done  by  each  man  with 
that  done  by  each  boy. 
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285.  The  old  standard  bushel  was  defined  by  statute  to 
contain  2150  cubic  inches,  but  on  examination  was  found 
to  contain  only  2124.  By  the  Act  of  1824  the  busliel  was 
declared  to  contain  2218  cubic  inches ;  find  the  real  loss 
on  the  rental  (£1075)  of  a  farm  (which  was  calculated  on 
a  certain  fraction  of  the  selling  price  of  the  corn  grown), 
supposing  the  price  per  bushel  to  remain  the  same. 

286.  A  coin  consists  of  11  parts  gold  and  1  part  alloy, 
the  alloy  being  worth  one-fifteenth  of  an  equal  weight  of 
gold.  A  new  coin,  of  the  same  weight  is  struck,  consist- 
ing of  9  parts  gold  and  1  alloy  ;  compare  (in  the  lowest 
whole  numbers)  the  values  of  the  coins. 

287.  If  equal  weights  of  water  and  air  be  taken,  the  air 
will  occupy  814  times  as  much  space  as  the  water.  If  a 
quantity  of  air  be  immersed  in  water  to  a  depth  of  32  ft. 
it  will  be  compressed  to  one-half  its  original  volume  ;  if 
to  a  depth  of  64  ft.,  to  one-third  its  original  volume  ;  if  to 
06  ft.,  to  one-fourth  ;  128  ft.,  one-fifth  ;  and  so  on.  To  what 
depth  must  the  air  be  immersed  to  be  as  heavy  as  an  equal 
volume  of  water  ? 

288.  The  price  of  gold  is  £3  17s.  10|d.  per  oz.;  a  composi- 
tion of  gold  and  silver  weighing  18  R)s.  is  worth  £637  7s.  ; 
but  if  the  proportions  of  gold  and  silver  were  interchanged, 
it  would  be  worth  only  £259  Is.;  find  the  proportion  of 
gold  and  silver  in  the  composition,  and  the  price  of  silver 
per  oz. 

289.  If  20  men,  each  earning  85  cents  a  day,  can  do,  in 
15  days,  as  much  work  as  28  boys,  at  57  cents  a  day,  can  do 
in  20  days  ;  determine  whether  it  is  more  profitable  to 
employ  men  or  boys.  If  a  piece  of  work  done  by  men  co&t 
$1000,  what  would  the  same  work  cost  if  done  by  boys  ? 

290.  The  external  length,  breadth  and  height  of  a  rect- 
angular wooden  closed  box  are  18,  10,  and  6  inches  re- 
spectively, and  the  thickness  of  the  wood  is  half  an  inch. 
When  the  box  is  empty  it  weighs  15  Ihs.  and  when  filled 
with  sand,  100  tt)s.;  compare  the  weight  of  equal  bulks  of 
wood  and  sand. 

291.  A  ditch  has  to  be  made  360  feet  long,  10  feet  wide 
at  the  top  and  3  feet  wide  at  the  bottom,  the  angle  of  the 
slope  of  each  side  being  45°.  Find  the  number  of  cubic 
yards  to  be  excavated. 
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292.  Into  a  gallon  measure  there  are  put  20000  grains 
of  broken  flint  which  is  2-5  times  as  heavy  as  water,  and 
10000  grains  of  granite  Avhicli  is  2-7  times  as  heavy. 
How  many  pints  of  water  will  now  be  reqaired  to  fill  the 
vessel  ? 

293.  A  fast  train  leaves  a  place  A  for  another  place  B 
at  the  same  moment  that  a  slow  train  leaves  B  for  A. 
The  fast  train  takes  2  hours  for  the  journey  and  should 
meet  the  slow  train  f  of  the  distance  from  B.  The  slow 
train  is  running  at  reduced  speed,  however,  and  they 
meet  at  J  of  the  distance  from  B.  How  much  behind 
time  will  the  slow  train  be  when  it  arrives  at  A  ? 

294.  A  train  88  yards  long  overtook  a  person  walking 
along  the  line  at  the  rate  of  4  miles  an  hoar  and  passed 
him  completely  in  10  seconds  ;  it  afterwards  overtook 
another  person  and  passed  him  in  9  seconds.  At  what 
rate  per  hour  was  this  second  person  walking  ? 

295.  "If  eight  best  variegated  silk  scarfs,  measuring 
each  three  cubits  in  breadth  and  eight  in  length,  cost  a 
hundred  nishcas  ;  say  quickly,  merchant,  if  thou  under- 
stand trade^  Avhat  a  like  scarf,  three  and  a  half  cubits 
long  and  half  a  cubit  wide,  will  cost  in  terms  of  dranimas, 
pannas,  cacinis  and  cowry-shells  V  "     Lilavati, 

(1  nishca  =  16  drammas  =  25 G  pannas, 
1  panna   =  4  cacinis  =  80  cowry-shells.) 

296.  "If  the  hire  of  carts  to  convey  thirty  benches 
twelve  fingers  thick,  the  square  of  four  wide  and  fourteen 
cubits  long;  a  distance  of  one  league  be  eight  drammas, 
tell  me,  my  friend,  what  should  be  the  cart-hire  for  bring- 
ing fourteen  benches^  which  are  four  less  in  every  dimen- 
sion, a  distance  of  six  leagues  ?  "     Lilavati. 

(1  cubit  =  24  fingers.) 

297.  Having  three  separate  parcels  of  powders  weigh- 
ing respectively  84  lbs.  3  oz.  360  gr.  Troy ;  45  lbs.  10  oz. 
252  gr.  Troy;  and  32  lbs.  7-232  oz.  Avoirdupois  ;  how  can 
I  sub-divide  them  into  parcels  weighing  each  the  same 
integral  number  of  grains  ? 

298.  The  hour  hand  of  a  watch  is  f-  of  an  inch  long,  the 
minute  hand  4  of  an  inch,  and  the  second  hand  I  of  an 
inch  ;  compare  "the  linear  speed  of  their  points, 
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299.  A  sum  of  money  is  divided  among  A  B  and  C  as 
follows : — A  receives  a  certain  share,  B  one-third  and  C 
one-sixth,  and  the  balance  is  divided  equally  among  them. 
It  is  found  that  B  and  C  together  receive  half  as  much 
again  as  A.  Find  A's  share  before  the  balance  was 
divided. 

800.  A  rectangular  room  has  its  length,  breadth  and 
height,  as  7^  6,  5,  respectively.  Its  walls  were  decorated 
at  a  cost  of  50  cents  per  square  yard,  and  its  ceiling 
finished  at  the  same  rate.  The  bill  for  the  whole  was 
$344.;  what  will  be  the  expense  of  covering  the  floor  with 
carpet  at  $1.40  per  square  yard? 

301.  An  up  train  88  yards  long^  travelling  at  the  rate 
of  35  miles  an  hour,  meets  a  down  train  88  yards  long  at 
12  o'clock,  and  passes  it  in  6  seconds.  At  15  min.  and  6 
seconds  past  12  the  up  train  meets  a  second  down*  train, 
132  yards  long,  and  passes  it  also  in  6  seconds  ;  at  what 
time  Mill  the  second  down  train  overtake  the  first? 

302.  Supposing  the  cost  of  digging  a  trench  to  depend 
upon  the  depth  to  which  it  is  sunk  as  well  as  the  quantity 
of  earth  taken  out,  and  that  the  cost  of  digging  a  trench  3 
feet  broad  by  8  feet  deep  is  20  cents  per  yard  ;  what  would 
be  the  cost  of  a  trench  120  yards  long,  5  feet  broad  and  10 
feet  deep  ? 

303.  A  workman  finds  that  he  has  to  spend  one-half 
of  his  Income  on  food,  three-twentieths  on  clothes,  three- 
twenty-fifths  on  rent,  and  he  saves  the  remainder.  He 
emigrates  to  a  country  where  food  costs  half  as  much, 
clothes  three  times  as  much,  and  rent  two  and  a  half  times 
as  much,  but  wages  are  half  as  much  again ;  find  whether 
he  is  better  or  worse  off,  the  test  being  the  length  of  time 
his  savings  would  support  him  in  tbe  country  where  he  is 
settled. 

304.  "  In  a  case  of  ordinary  division  the  dividend  and 
the  divisor  are  always  similar  numbers,  and  the  quotient 
is  abstract."     Explain  this  statement. 

305.  Explain  why  multiplication  is  regarded  as  a  case 
of  repeated  additions. 

306.  Explain  why  division  is  regarded  as  a  case  of  re- 
peated subtractions. 
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307.  Every  prime  number  except  2  is  an  odd  number. 

308.  The  differences  of  the  successive  square  numbers 
produce  the  odd  numbers 

309.  The  sum  of  any  number  of  even  numbers  is  even ; 
the  sum  of  an  even  number  of  odd  numbers  is  even,  and 
the  sum  of  an  odd  number  of  odd  numbers  is  odd. 

310.  If  an  odd  number  is  not  exactly  divisible  by  an  odd 
number,  then  when  the  quotient  is  odd  the  remainder  is 
even,  and  Avhen  the  quotient  is  even  the  remainder  is  odd, 

311.  If  an  odd  number  divides  exactly  an  even  number, 
it  will  also  divide  one-half  of  it ;  if  an  even  number  be 
divisible  by  an  odd  number,  it  will  be  divisible  by  double 
the  odd  number. 

312.  The  quotient  of  an  even  by  an  odd  number,  when 
exact,  is  even ;  the  quotient  of  an  odd  by  an  odd,  when 
exact,  is  odd ;  the  quotient  of  an  even  by  an  even,  when 
exact,  is  either  odd  or  even. 

313.  If  an  even  number  is  not  exactly  divisible  by  an  odd 
number,  then  when  the  quotient  is  even  the  remainder  is 
even,  and  when  the  quotient  is  odd,  the  remainder  is  odd. 

314.  Perform  the  following  operations  by  short  methods  • 

479x125;  873294^99;  34687x320648. 

315.  Divide  3842  by  7,  and  the  result  by  9,  and  explain 
how  to  get  the  correct  remainder. 

316.  By  subtracting.  7  from  10  times  .7  show  that  .7  =  ^. 
817.  The  sum  of  two  or  more  fractions  may  be  subtracted 

from  any  number  by  subtracting  them  in  succession 

318.  If  two  or  more  fractions  are  to  be  added  to  any  num- 
ber the  result  is  the  same  in  whatever  order  the  fractions 
may  be  taken. 

319.  The  product  of  any  number  and  its  reciprocal  is 
Unity. 

320.  In  order  that  a  fraction  may  be  in  its  lowest  terms 
it  is  necessary  and  sufficient  that  the  numerator  and 
denominator  be  prime  to  each  other. 

321.  Shew  that  any  number  is  divisible  by  four  if  the 
last  two  figures  on  the  right  are  divisible  by  four. 

322.  Explain  the  following  statement : — "^^  is  the  mea- 
sure of  that  magnitude  which  contains  5  times  the  sixth 
part  of  the  unit  magnitude." 
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323.  Every  square  number  is  either  a  multiple  of  3,  or  1 
more  than  a  multiple  of  3. 

324.  Shew  that  any  number  and  its  units'  dig-it  when 
divided  by  2  or  5  give  the  same  remainder. 

325.  Prove  that  no  square  number  can  end  in  2. 

326.  Prove  that  no  square  number  can  end  in  3. 

327.  Explain  the    difference    between   the   operations 
involved  in  the  following  : — J  of  6  and  6  -^  2. 

328.  Find  the  value  of 


2      2x3       2x3x4        2x3x4x5         2x3x4x5x6 
329.  Explain  the  following  method  of  adding  the  frac- 
tions in  the  previous  problem  : — 
2-5 
•16666 
•04166 
•00833 
•00138 


2^71805 

330.  How  many  more  terms  of  the  series,  in  No.  328, 
must  be  taken  to  give  the  sum  2  •71828  +  ? 

331.  Knowing  that  y/2  -  1-4142  +  ^  find  ^2  to  seven  deci- 
mal places  without  going  through  the  ordinary  process  of 
extracting  the  square  root. 

332.  Describe  the  respective  advantages  of  using  vulgar 
and  decimal  fractions. 

333.  Divide  3654  by  2^03,  explaining  each  step  of  the 
process. 

334.  If  two  numbers  are  to  be  multiplied  together,  the 
product  of  the  first  multiplied  by  the  second  is  the  same  as 
the  product  of  the  second  multiplied  by  the  first. 

335.  If  the  two  whole  numbers  nearest  to  half  the 
square  of  any  odd  number  be  taken  as  the  hypothenuse 
and  one  side  of  a  right  angled  triangle,  show  that  the 
third  side  must  be  a  whole  number. 

336.  If  a  number  be  exactly  divisible  by  11,  the  last  digit 
in  the  quotient  will  be  the  same  as  the  last  digit  in  the 
llvidend. 
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337.  "  The  greater  part  of  the  operations  upon  num- 
bers are  performed,  not  by  operating-  directly  upon  those 
numbers,  but  upon  the  parts  into  which  they  can  be  de- 
composed." Ascertain  how  far  this  is  true  in  the  case  of 
ordinary  addition  and  multiplication. 

338.  In  addition  of  numbers  the  operation  might  be 
performed  by  proceeding  from  left  to  right.  What  would 
be  the  disadvantage  of  this,  as  compared  with  the  ordin- 
ary method  ? 

339.  Prove  that  the  difference  between  two  numbers  is 
not  altered  if  the  same  number  be  added  to  each.  How 
if  the  same  number  be  subtracted  from  each  ? 

340.  Prove  that  "  multiplication  and  division  are  mere 
modifications  of  addition  and  subtraction  respectively." 

341.  Shew  that  the  number  of  digits  in  any  product 
can  never  exceed  the  sum  of  the  number  of  digits  in  the 
factors  of  that  product. 

342.  Prove  that  if  the  divisor  and  dividend  be  multi- 
plied by  tlie  same  number  the  quotient  remains  the  same. 
What  about  the  remainder? 

343.  If  the  dividend  is  increased  by  a  multiple  of  the 
divisor  how  is  the  quotient  affected  ?  How  is  the  remain- 
der affected  ? 

344.  How  is  the  value  of  an  improper  fraction  affected 
by  adding  the  same  number  to  both  its  terms  ? 

345.  -'Division  is  rather  to  be  regarded  as  the  undoing 
of  a  multiplication."     Explain  this  statement. 

246.  The  difference  between  any  number  and  its  square 
is  even. 

347.  The  square  of  an  even  number  is  always  divisible 
by  4. 

348.  In  ordinary  multiplication  the  last  partial  product  is 
always  greater  than  the  sum  of  all  the  other  partial  pro- 
ducts. 

349.  Which  of  the  digits  may  be  the  last  digit  of  a 
square  number  ? 

350.  Examine  how  far  the  following  rule  holds  good  : — 
"  The  truth  of  all  results  in  multiplication  may  be  proved 
by  using  the  multiplicand  and  multiplier  as  the  multiplier 
and  multiplicand." 
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351.  How  is  the  decimal  system  of  notation  extended 
to  fractions  ?  What  change  in  the  decimal  increases  its 
value  tenfold?     Why  is  this? 

352.  Explain  how  a  sufficient  degree  of  accuracy  may 
be  obtained  in  the  addition  and  subtraction  of  circulating- 
decimals  to  any  required  number  of  places  without  con- 
verting the  decimals  into  fractions. 

353.  From  the  fact  that  10  square  chains  make  an  acre^ 
deduce  the  length  of  the  link  in  inches. 

354.  Prove  the  rule  for  the  division  of  decimals.  Apply 
the  contracted  method  to  find  •95372843^44-736546  to 
eight  places  of  decimals. 

355.  Shew  that  any  proper  fraction  is  increased  by 
adding  the  same  numlDcr  to  both  its  terms. 

356.  A  fraction  expresses  the  quotient  of  the  numerator 
by  the  denominator. 

357.  Why  is  it  necessary  in  the  addition  and  subtrac- 
tion of  fractions  to  reduce  the  fractions  to  a  common 
denominator  ? 

358.  In  what  sense  can  ^  be  said  to  be  the  value  of  -i  ? 

359.  If  any  number  (not  a  multiple  of  10)  be  divided  by  9 
and  have  no  remainder  then  the  sum  of  the  last  digit  in 
the  dividend  and  the  last  digit  in  the  quotient  will  be  10. 

360.  In  dividing  any  numbers  by  12  shew  that  there 
will  never  be  more  than  two  figures  between  the  decimal 
point  and  the  repeating  decimal. 

361.  Prove  that  the  square  of  99-9899995  differs  from 
9998  by  little  more  than  a  unit  in  the  eighth  decimal  place. 

362.  The  following  rule  is  sometimes  given  to  divide  by 
3-14159  :  ''Multiply  by  7,  divide  by  11,  then  by  2,  and 
add  one-eighth  of  one-thousandth  of  the  result."  Find  the 
error  in  dividing  180  by  3-14159  by  this  rule. 

363.  A  person  walks  a  feet  a  minute,  in  a  quarter  of  an 
hour  he  goes  a  mile  ;  find  the  value  of  a. 

364.  If  a  number  is  to  be  divided  by  two  or  more  frac- 
tions, the  result  will  be  the  same  whether  we  divide  by  the 
fractions  successively  or  by  their  product. 

365.  If  two  or  more  fractions  are  to  be  multiplied  to- 
gether, the  result  is  the  same  in  whatever  order  the  frac- 
tions may  be  taken. 
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366.  If  two  or  more  fractions  are  to  be  subtracted  from 
any  number,  the  result  is  the  same  in  whatever  order  the 
fractions  may  be  taken. 

367.  If  the  numerator  and  denominator  of  a  fraction  be 
prime  to  each  other,  the  numerator  and  denominator  of  any 
other  fraction  of  equal  value  will  be  equimultix)les  of  the 
numerator  and  denominator  of  the  g-iven  fraction. 

368.  The  product  of  any  two  numbers  is  the  same  as  the 
product  of  their  1.  c.  m.  and  g.  c.  m. 

369.  The  sum  of  two  odd  squares  cannot  be  a  perfect 
square. 

370.  No  square  number  differs  by  more  than  1  from 
some  multiple  of  5. 

371.  Explain  how  to  determine  by  inspection  whether 
any  given  fraction  will  produce  a  terminated  or  a  repeat- 
ing decimal. 

372.  Show  that  a  unit  of  any  order  is  always  greater 
than  the  sum  of  the  numbers  expressed  by  all  the  digits 
which  follow  it. 

373.  Prove  that  every  number  and  the  sum  of  its  digits 
when  divided  by  9  leave  the  same  remainder. 

374.  Explain  the  following  method  of  finding  the  price 
of  16|  yards  of  cloth  at  $3  J  per  yard  : — 

16f 

ii 

48 
4 

1  7 

5 

543'2   =  $54.03. 

375.  Explain  the  following  method  of  finding  the 
approximate  value  of  $18.75  x  1.06  x  1.06  x  1.06  :— 

$18.75 
1  13 


$22.33 


^MISCELLANEOUS   EXERCISES— THEORY.  185 

S76.  Shew  by  means  of  an  example  how  an  improper 
fraction  is  affected  by  subtracting  the  same  number  from 
its  numerator  and  denominator. 

377.  Explain  the  following  method  of  shortening  ordi- 
nary division : — 

324)  432578  (1335 
1085 
1137 
1658 
38 

378.  Dividing  the  numerator  of  a  fraction  by  any  number 
Is  the  same  in  effect  as  multiplying  the  denominator  by  it. 

379.  If  a  number  measure  each  of  two  others  it  will  also 
measure  their  sum  and  their  difference. 

380.  If  a  number  measure  two  others  it  will  measure 
the  sum  and  the  difference  of  any  multiples  of  these 
numbers. 

381.  Shew  how  to  convert  a  simple  or  a  mixed  periodic 
decimal  into  an  ordinary  fraction. 

Examples,  -316,  and  -67135. 

382.  Define  the  terms  "abstract"  and  ** concrete"  as 
applied  to  numbers.  Is  6  x  3  =  18  a  correct  solution  of  the 
question :  What  will  be  the  cost  of  six  postage-stamps  at 
three  cents  each  ? 

383.  Prove  the  rule  for  placing  the  decimal  point  in  the 
division  of  decimals. 

384.  Reduce  I  and  Jj  to  decimals  and  account  for  the 
resemblance  between  the  repeating  periods  in  the  two  re- 
sults. 

385.  What  is  meant  by  a  "mean  solar  day?"  How 
does  the  "solar"  year  differ  from  the  "civil"  year? 
Explain  fully  the  methods  which  have  been  made  use  of 
to  correct  the  error  arising  from  this  difference. 

•    386.  Describe  the   silver    and   the   copper  coinage  of 

Canada.     For  what  sums  respectively  are  silver  and  copper 

legal  tenders  ? 

5  +  8 
3S7.  Why  should  the  fraction  ?. — 5  be  greater  than  |  and 

less  than  |  ? 
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388.  In  ordinary  division  the  first  subtraction  always^ 
takes  away  more  than  half  the  dividend. 

389.  If  a  square  number  be  divided  by  4,  tlie  remainder 
is  0  or  1. 

390.  If  a  square  number  is  divisible  by  3,  the  sum  of  its 
dig-its  is  divisible  by  9. 

391.  The  g.  c.  m.  of  two  numbers  is  the  1.  c.  m.  of  all  their 
common  measures. 

392.  Of  any  two  common  measures  of  two  numbers, 
ascertain  whether  one  is  necessarily  a  factor  of  the  other. 

393.  Everv  common  multiple  of  two  numbers  is  a  multi- 
ple of  their  1.  c.  m. 

394.  Of  any  two  common  multiples  of  two  numbers  as- 
certain whether  one  is  necessarily  a  factor  of  the  other. 

395.  State  the  conditions  of  divisibility  by  2,  3,  4,  5,  6, 
8,  and  9. 

396.  Explain  clearly  the  difference  in  meaning  of  the 
quotient  in  the  two  following  cases  : — $36  -^  $9,  and  $36-^9. 

397.  "  The  place  of  the  figure  indicates  its  power." 
Explain  what  is  meant  by  this  statement.  Shew  that  this 
principle  forms  the  basis  of  our  system  of  numerati-   ., 

398.  If  a  number  is  exactly  divisible  by  101,  the  last 
two  digits  in  the  quotient  will  be  the  same  as  the  last  two 
in  the  dividend. 

399.  Every  prime  number  when  divided  by  6  will 
leave  a  remainder  of  either  1  or  5. 

400.  Explain  the  following  method  of  dividing  a  num- 
ber by  9  : — Take  any  number,  say  5374965,  for  dividend, 

5972183 

5374965 
Divide  the  sum  of  the  digits  by  9  and  place  the  re- 
mainder, 3,  over  the  right-hand  digit ;  subtract  5  from  3 
in  the  usual  way,  and  place  the  remainder,  8,  over  the 
second  digit ;  subtract  6  from  8  and  place  the  remainder, 
1,  over  9  ;  and  so  on,  the  operation  ceasing  as  soon  as  a 
digit  has  been  placed  over  the  left-hand,  digit  of  the  divi- 
dend. The  597218  and  the  3  are  respectively  the  quo- 
tient and  remainder  obtained  by  dividing  by  9. 

401.  If  a  number  is  not  exactly  divisible  by  11,  how  can 
the  remainder  be  found  without  finding  the  quotient  ? 
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402.  How  can  yon  ascertain,  without  actually  dividing, 
whether  a  number  is  exactly  divisible  by  11  ? 
408.  Reduce  to  a  decimal  correct  to  four  places  : 

L     ^     ?_     L     '"L     L     L     L 

2li  "^2'^  "^2*  '''2^  "^2'  ^2"  "^2^  "*'2-'* 

401.  Explain  the  following  method  of  solving  the  pre- 
vious problem  : 

8 
7  +  4 
0  +  5-5 
5  +  5-75 
4  +  5-375 
•3  +  4-6875 
2  +  3-8437 
1+2-9218 
•9804 

405.  By  what  arithmetical  operation  may  a  decimxal  be 
produced  which  neither  terminates  nor  repeats  ? 

406.  Express  J^r  as  a  recurring  decimal.  Show  that  if 
any  whole  number  be  divided  by  19  and  the  quotient  ex- 
pressed as  a  whole  number  and  a  decimal,  the  digits  will 
recur  in  the  decimal  portion  in  the  same  order  as  in  -j'-^, 
starting  from  the  proper  point. 

407.  If  a  namber  is  to  be  divided  continuously  by  two  or 
more  fractions,  the  result  will  be  the  same  in  whatever 
order  the  divisors  may  be  taken. 

408.  If  a  number  is  to  be  multiplied  by  two  or  more 
fractions,  the  result  is  the  same  whether  we  multiply  by 
these  fractions  in  succession  or  by  their  product. 

409.  To  divide  38743295  by  11,  proceed  thus  : 

38743295 
35221178 
First  find  the  remainder  8  and  place  it  under  the  right- 
hand  digit ;  subtract  8  from  5  and  place  the  remainder  7 
under  the  second  digit ;  subtract  7  from  9  and  place  the 
remainder  under  the  third  digit,   and  so  on  until  a  re- 
mainder is  placed  under  the  left-hand  digit.     The  3522117 
and  the  8  are  rer^pectively  the  quotient  and  the  remainder. 
Give  the  reason  for  this  method. 
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410.  The  sum  of  two  or  more  fractions  may  be  added  to 
any  number  by  adding  them  in  succession. 

411.  The  product  of  any  three  numbers  is  the  same  as 
the  product  of  their  l.c.m.  and  the  square  of  their  g.c.m. 

412.  If  a  cube  be  divided  by  9  the  remainder  is  0,  1, 
or  8. 

413.  How  can  it  be  ascertained,  without  actually  divid- 
ing-, whether  a  number  is  exactly  divisible  by  99  ? 

414.  If  a  number  has  been  ascertained  to  be  divisible 
by  99,  the  quotient  may  be  obtained  by  subtraction  thus  : 

39600 

39204 
where  39204  has  been  divided  by  99,  and  the  quotient  396 
obtained  by  placing  a  cipher  over  each  of  the  last  two 
dig-its  and  subtracting. 

415.  Shew  that  no  square  number  ends  in  2,  3,  7  or  8. 

416.  What  form  of  vulgar  fraction  will  give  rise  to  a 
decimal  consisting  of  p  digits  which  do  not  recur,  and  of 
q  digits  which  are  repeating  ? 

417.  What  must  be  the  denominators  of  those  fractions 
which,  on  being  reduced  to  decimals,  give  pure  repe- 
tends  of  three  figures  ? 

418.  Explain  the  method  of  proving  results  in  multi- 
plication known  as  ''casting.outthe  nines."  In  what  case 
will  it  fail  as  a  test  ? 

419.  Explain  the  following  metliod  of  multiplying  367 
by  648  :— 

367 
648 
2936 
23488 


237816 

420.  State  fully  the  advantages  and  disadvantages  of 
decimals  as  compared  with  vulgar  fractions. 

421.  Multiplying  the  numerator  of  a  fraction  by  any 
number  is  the  same  in  effect  as  dividing  the  denominator 
by  it. 

422.  Explain  the  principle  of  the  evaluation  of  circulat- 
ing decimals,  and  reduce  to  vulgar  fractions 

•576634634 -28345345  -  -  -  -     •1654321321—?— 
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423.  Whence  does  it  appear  that  a  vulgar  fraction  may 
always  be  reduced  either  to  a  terminated  or  a  circulating 
decimal  ? 

424.  Explain  the  following  method  of  finding  the  price 
of  1  bushel  2  pk.  1  gal.  2  qts.  at  13.00  a  bushel : — 

3.60 

1.80 

.45 

■$6.07J 


PROBLEMS  ARISING  FROM  BUSINESS  TRANS- 
ACTIONS. 

PERCENTAGE. 

1.  Find  -^ijj  of  $400  ;  ^i^  of  $600  ;  ^i^  of  $450  ;  ^^^  of 
$350  ;  -.Ag-  of  $627  ;  ^i^  of  $34. 

2.  Find  1  per  cent,  of  $300 ;  1  per  cent,  of  $200 ;  1  per 
cent,  of  $400 ;  1  per  cent,  of  $342  ;  1  per  cent,  of  $41. 

3.  Find    1%  of  $700;    1%  of  $850;   1%  of  $625;    1% 
of  $35. 

4.  Find  ^1^  of  $400;   2%  of    $600;   2%  of  $725;   2% 
of  $63. 

5.  Find  5%  of  $320 ;  4%  of  $27  ;  2%  of  $18  ;  6%  of  $29 

4         6        3J       3|      lOA 

6.  Write  decimally  ^-^,    ^^,    ^,    j^^,    j^,    7  per 

cent.,  5J  per  cent.,  10  per  cent.,  41  per  cent. 

7.  Express  decimally  3%,  2%,  ^%,  53%,   12J%,    -5%, 
•02%. 

8.  How  many  hundredths  of  anything  is  J  of  it  ?  1  of  it  ? 
l  of  it  ?  I  of  it  ?  f  of  it  ?  -04  of  it  ?  -125  of  it  ?  -0875  of  it  ? 

9.  What  per  cent,  of  anything  is  J  of  it  ?  4  of  it  ?  ^  of  it  ? 
I  of  it  ?  j^^  of  it  ?  -04  of  it  ?"^-06  of  it  ?  -125  of  ft  ?  -0425  of  it  ? 

10.  Wliat  fraction  of  100  is  4  ?     AVhat  fraction  of  200 
is  6  ?  What  fraction  of  350  is  7  ? 

11 .  What  per  cent,  of  625  is  25  ?     What  per  cent,  of  12 
is  9  ?  What  per  cent,  of  375  is  15  ? 

12.  What  %  of  100  is  4  ?     What  %  of  200  is  6  ?     What 

o/ 
/o 

10 
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13.  7  is  what  %  of  85?,    12  is  what  %  W  72  ?     95  is 

.    what  %  or  1900?   -12^  i/^hat  %  of  225?     |  is  what  %  ^- 
•^  of  171?-  ' 

14.  Find  12 J%  of  1728  men  ;  of  864  bushels.  /  v^ 

15.  Find  3y\%  of  .£175.  12s.  6d. ;  of  $144.16.  ^/.-^/r-^ 
,.,.^6.  Find  l/(y%  of  1265,000,000  ;  of  50  guineas. ^ // , 6 ;^^ 
, ,  ^47.  Find  33|%  of  1260  marks  ;, of  172-80  francs,  rzio/ 

18.  1365  is  what  %  of  $5840?^  '^        ^"Aut 

19.  36  minutes  is  what  %  of  1  day?    ^^^ 

20.  £3.  2s.  6d.  is  what  %  of  £25  ? 

21.  Ten  per  cent,  of  a  certain  number  is  13  ;  find  the 
number,     ^-^o 

22.  The  number  of  boys  in  a  school  is  60  %  of  the  num- 
ber of  girls.  The  number  of  girls  is  60;  how  many 
pupils  are  there  in  the  school  ? 

^  23.  The  average  attendance  at  a  school  this  term  is 
225,  which  is  an  increase  of  12J  %  on  the  average  attend- 
ance of  last  term  ;  what  was  the  average  attendance  last 
term  ? 

24.  What  number  increased  by  14  %  of  itself  is  equival- 
ent to  285  ? 

25.  AVhat  number  diminished  by  11 J  %  of  itself  is 
equivalent  to  710? 

26.  On  account  of  the  increase  of  value  of  flour  the 
price  of  bread  is  advanced  25  %  of  itself.  Formerly  ten 
loaves  were  sold  for  one  dollar  ;  what  number  of  loaves 
will  now  be  given  for  fifty  cents  ? 

f  27.  A  regiment  lost  20  %  of  its  men  in  a  battle  ;  10%  of 
the  remainder  deserted,  there  then  remained  360  men. 
How  many  men  were  there  originally  in  the  regiment  ? 

28.  The  earnings  of  a  mill  for  two  years  amounted  to 
$6560  ;  the  earnings  the  2nd  year  were  5%  more  than  the 
earnings  of  the  1st  year.  Find  the  amount  of  the  2nd 
year's  earnings. 
^  29.  Ice  expands  10%  in  freezing  ;  how  many  cubic  feet 
of  ice  will  weigh  1  ton,  given  that  1  cub.  ft.  of  water  weighs 
62J  as.? 

30.  A  bankrupt  pays  30  %  of  his  debts  ;  the  amount 
that  a  creditor  receives  is  what  per  cent,  of  that  which  he 
loses  ? 
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31.  A  house  and  lot,  bought  for  $4000,  increased  in  value 
120  %  ;  what  was  the  increased  value  ? 

32.  A  teacher  spends  92J  %  of  his  salary,  and  has  $120 
left  each  year  ;  in  how  many  years  will  he  save  one  year's 
salary  ? 

33.  One  number  is  double  another  ;  10  %  of  the  greater 
and  12^  %  of  the  less  together  inake  39  ;  what  are  the 
numbers  ? 

{      34.  One  number  is  equal  to  another  increased  by  20  % 

of  itself ;  12|-  %  of  the  tirst  namber  is  greater  than  5  %  of 

the  second  by  10  ;  what  are  the  numbers  ? 
^     35.  The  length,   breadth  and  thickness  of  a  block  of 

metal  are  each  increased  J^  %  by  heating  ;  by  what  per 

cent,  has  the  volume  increased  ? 
^    36.  A's  money  is  33^  %  more  than  B's  ;  how  much  per 

cent,  is  B's  of  A's  ? 

37.  A  boy  changed  331  ^  of  his  paper  money  into  silver ; 
he  spent  50%  of  this  silver  in  buying  a  ball  and  bat,  which 
cost  $1.50;  how  much  money  had  he? 

38.  A  metre  is  equal  to  39-37  inches  ;  a  cubic  metre  is 
how  much  per  cent,  more  than  a  cubic  yard  ? 

39.  The  number  of  girls  in  a  school  exceeds  the  number 
of  boys  by  50  ;  the  number  of  boys  is  37  J  %  of  the  whole ; 
find  the  number  of  girls. 

40.  A  can  do  10  %  of  a  piece  of  work  in  1  day,  B  121  %  ; 
what  %  of  the  work  will  remain  to  be  done  after  A^has 
worked  2  days,  and  B  3  days  ? 

41.  A  man  who  owned  30%  of  a  mine  sold  33|%  of  his 
share  for  $12000  ;  what  is  the  value  of  the  mine  ? 

42.  A  farm  cost  $4000  ;  60%  of  this  sum  was  40%  of  3 
times  the  value  of  the  house  that  was  built  on  the  farm ; 
what  was  the  cost  of  the  house  ? 

43.  Divide  1440  into  three  parts,  so  that  10%  of  the 
first  part,  12J%  of  the  second  part,  and  16§%  of  the  third 
part  may  be  eqaal. 

44.  One-fifth  is  what  per  cent,  of  one-half? 

-'  45.  A  owns  80%  of  a  farm  and  B  owns  the  remainder ; 
C  sells  the  farm  for  them  and  receives  4%  of  the  selling 
price  for  his  services  ;  what  per  cent,  of  the  selling  price 
does  A  receive  ? 
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46.  From  a  cask  containing-  126  gallons  of  wine,  2  gal. 
If  qt.  leaked  away  ;  what  per  cent,  was  lost  ? 

47.  How  many  pounds  of  bread  can  a  baker  make  from 
1  cwt.  of  flour,  if  the  bread  is  25%  heavier  than  the  flour 
used? 

"  AS.  A  druggist  buys  goods  at  $5  per  pound  Av.,  and 
sells  at  $5  per  pound  Troy  ;  his  gain  is  what  per  cent,  of 
the  cost  ? 

49.  Mr.  Brown  sold  his  farm  for  $15840,  which  was  10% 
less  than  he  gave  for  it,  and  he  gave  10%  more  than  it 
was  worth  ;  what  was  the  actual  value  of  the  farm  ? 

50.  Four  per  cent,  of  beer  is  alcohol ;  how  much  alcohol 
does  a  man  swallow  in  one  year,  if  he  drinks  3  pints  of 
beer  a  day  ? 

51.  Two  per  cent,  of  a  certain  number,  together  with  3% 
of  half  of  the  number,  makes  up  21  ;  what  is  the  number  ? 

52.  Five  per  cent,  of  a  certain  number  and  6%  of  twice 
that  number,  together  make  175  ;  And  the  former  number  ? 


TRADE  DISCOUNT. 


1.  A  merchant  bought  a  quantity  of  goods  amounting 
to  $600  ;  10%  of  this  amount  having  been  thrown  off,  how 
much  did  he  pay  for  the  goods  ? 

2.  After  a  discount  of  15%  had  been  taken  otf,  a  mer- 
chant paid  $850  for  a  bill  of  goods  ;  what  was  the  amount 
of  the  discount  ? 

.  3.  A  merchant  paid  $170  for  a  bill  of  goods,  after  a  dis- 
count of  $30  had  been  taken  off ;  what  was  the  rate  of  dis- 
count ? 

4.  A  trader  bought  a  lot  of  paper  marked  $5  per  ream, 
at  a  discount  of  12i%  ;  he  received  a  further  reduction  of 
2%  for  cash  ;  what  did  the  paper  cost  him  per  ream  ? 

5.  At  what  price  mast  an  article  which  cost  $12  be 
marked,  in  order  that  after  a  discount  of  10%  has  been 
taken  off,  there  may  be  a  gain  of  $3  ? 

6.  An  article  sold  for  $4  ;  a  discount  of  12J%  had  been 
given  ;  what  Avas  the  marked  price  ? 


7.  A  tradesman  increases  the  price  of  an  article  which 
now  sells  for  $3,  so  that  after  giving  a  discount  of  20% 
he  may  still  receive  the  former  price  ;  find  the  marked 
price  of  the  article  ? 

8.  A  tradesman  reduces  the  price  of  his  goods  by  10%  ; 
he  allows  a  customer  a  further  reduction  of  10%  off  tliis 
latter  price  ;  what  per  cent,  of  the  original  price  does  the 
customer  pay  ? 

9.  What  is  the  difference  between  20%  off,  and  10  and 
10%  oflP— the  marl^ed  price  being  $1.20? 

10.  A  merchant  marks  his  goods  af  an  advance  of  33^% 
on  cost,  and  allows  a  discount  of  5%  for  cash  ;  find  the  cost 
of  an  article  of  which  the  cash  price  is  $7.60. 

11.  A  trader  gains  $2.60  after  allowing  a  discount  of 
10%  from  the  marked  price  of  an  article ;  he  marked  his 
goods  at  an  advance  of  40%  on  cost ;  find  the  cost. 

12.  What  is  the  cash  value  of  150  axes  at  $2.50  per 
dozen,  there  being  a  discount  of  10%  for  cash  ? 

13.  What  is  the  marked  price  of  a  book  for  which  30 
cents  is  paid,  there  being  a  discount  of  33|%  ? 

14.  Sold  "two  houses  for  $4,000  each  ;  for  the  one  I  re- 
ceived 20%  more  than  the  cost,  for  the  other  20%  less  than 
the  cost.     What  was  the  gain  or  loss  on  the  two  ? 

15.  A  lot  of  goods  was  marked  40%  above  cost ;  30% 
discount  was  given ;  find  the  gain  or  loss  per  cent,  of  cost. 

IG.  What  rate  per  cent,  discount  is  equivalent  to  giving 
one-half  of  an  ounce  with  each  pound  for  good  weight  ? 
X  17.  What  rate  per  cent,  discount  is  equivalent  to  giving 
one-half  of  an  inch  with  each  yard  for  good  measure  ? 
>  18.  A  bookseller  gives  a  discount  of  10%  for  cash,  and 
allows  teachers  a  second  discount  of  5%  on  all  cash  prices. 
A  teacher  paid  $3.42  for  a  book  ;  what  was  the  marke'd 
price  ? 

19.  A  tradesman  reduces  the  marked  price  of  his  goods 
by  a  certain  per  cent.  He  gives  the  same  rate  per  cent, 
oif  this  reduced  price  for  cash.  The  cash  price  is  now 
T§f  ^^  ^^®  original  marked  price  ;  find  the  rate  per  cent. 

20.  A  grocer  mixes  one  quart  of  water  with  every  two 
gallons  of  vinegar  ;  what  trade  discount  will  this  enable 
him  to  give  ? 
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21.  What  discount  is  given  when  15  articles  at  the  re- 
duced price  can  be  bought  for  that  sum  which  would  pay 
for  12  articles  at  the  list  price  ? 

22.  A  tradesman  niakes  a  gain  of  10%  of  cost  after  giv- 
ing a  discount  of  10%  ;  what  would  be  his  gain  per  cent, 
of  cost  if  he  gave  a  discount  of  only  5%  ? 

^  23.  A  merchant  gives  a  discount  of  10%,  but  uses  a  yard 
measure  -72  of  an  inch  too  short ;  what  rate  of  discount 
would  allow  him  the  same  amount  of  gain^  if  the  measure 
were  correct  ? 

24.  20  and  10%  off"  is  equivalent  to  what  single  discount  ? 

/  25.  10  and  vvhat  %  ofe  is  equivalent  to  15%  off? 

\^26.  The  marked  price  of  certain  goods  was  reduced  on 
account  of  damage  by  fire  ;  a  further  reduction  of  10%  i« 
given  for  cash ;  goods  that  were  originally  marked  $5, 
were  sold  for  cash  for  $3.60  ;  what  reduction  of  marked 
price  was  made  ? 

27.  A  merchant,  after  reducing  the  marked  price  of  an 
article  by  three  successive  equal  rates  of  discount,  sold  for 
$21.87  ;  the  marked  price  being  $30,  what  was  the  rate  of 
discount  ? 

28.  A  merchant  marked  his  goods  35%  above  cost  and 
gave  11|^%  discount;  what  per  cent,  of  the  cost  did  he 
gain? 

Ni^  29.  Marking  goods  5%  above  cost  and  giving  a  discount 
of  5%  of  marked  price,  is  equivalent  to  what  loss  per  cent, 
of  cost  ? 

30.  An  article  was  marked  at  a  certain  per  cent,  above 
cost ;  the  same  rate  of  discount  was  allowed,  giving  a  loss 
of  ^^  of  cost ;  what  was  the  rate  of  discount? 

31.  An  article  which  cost  $96  was  sold  for  $90  ;  it  had 
been  marked  at  a  certain  advance  on  cost,  but  the  same 
rate  of  discount  was  given  ;  what  was  the  marked  price  ? 
^  32.  A  merchant  offered  a  reduction  of  50  cents  from  the 
marked  price  of  a  hat ;  he  gave  a  further  reduction  of  45 
cents. for  cash,  this  being  at  the  same  rate  as  the  former; 
what  was  the  selling  price  of  the  hat  ? 

33.  At  what  price  must  an  article  which  cost  $1.50  be 
marked,  so  that  there  may  be  a  gain  of  25  cents  after  a 
discount  of  25  per  cent,  has  been  given  ? 
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y  34.  Five  per  cent,  of  the  selling  price  is  equal  to  four 
per  cent  of  the  list  price  ;  the  discount  is  10  cents  ;  find 
the  list  price. 

35.  What  rate  of  discount  taken  off  twice  in  succession 
is  equivalent  to  20  and  25%  off? 

f 

PROFIT  AND  LOSS. 

1.  A  house  which  cost  $1200  was  sold  at  a  gain  of  20% 
of  the  cost.     Find  tlie  gain. 

2.  Goods  which  cost  $5000  are  damaged  by  water  and 
smoke.  The  owner  sells  at  a  loss  of  40%  of  the  cost. 
What  did  he  sell  the  goods  for  ? 

Note. — Unless  otherwise  stated  a  gain  of  5%  means  a  gain  of  5%  of 
cost,  or  of  capital,  and  a  loss  of  5%  a  loss  of  5%  of  cost,  or  of  capital. 

3.  A  merchant  bought  tea  at  45  cents  a  pound  and  sold 
so  as  to  gaiu  11t,%  ;  what  was  the  selling  price? 

4.  A  speculator  invests  $12000  and  loses  15%  of  his 
investment ;  find  how  much  capital  he  has  left. 

5.  For  how  much  each  mast  hats  be  sold  that  cost  $21 
a  dozen,  to  gain  20%  ? 

6.  A  merchant  started  in  business  with  a  capital  of 
$6000  and  gained  121%  the  first  year  and  added  75%  of 
the  gain  to  the  capital ;  the  second  year  he  gained  20%  of 
this  increased  capital  and  added  one-half  of  it  to  his 
capital ;  the  third  year  he  gained  40%  ;  what  was  the 
amount  of  gain  in  the  third  year? 

7.  A  drover  bought  240  sheep  at  $8  each  ;  5%  of  the 
flock  died  ;  for  how  much  each  must  he  sell  the  remainder 
to  gain  20%  ? 

r"  8.  Twelve  hundred  reams  of  paper  were  bought  for 
$1,000 ;  for  what  must  it  be  sold  per  quire  to  gain  12|^%  ? 
9.  A  merchant  bought  a  quantity  of  vinegar  at  20  cents 
a  gallon  ;  12J%  leaks  away  ;  for  how  much  per  gallon 
should  he  sell  the  remainder  that  he  may  neither  gain  nor 
lose  ? 

)^  10.  A  sells  a  piano  to  B  at  a  gain  of  15%  ;  B  sells  to  C 
at  a  gain  of  20%  ;  C  buys  for  $190  more  than  A  paid ; 
what  did  the  piano  cost  A  ? 
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X  11.  A  bought  goods  for  ^12,600  :  he  sells  J  at  a  gain  of 
20%,  and  the  remainder  at  a  loss  of  10%  ;  does  he  gain 
or  lose  on  the  whole  ? 

12.  A  newsboy  buys  12  Telegram,^  for  7  cents  ;  he  sells 
at  1  cent  each ;  what  per  cent,  does  he  make  ? 
^  13.  If  I  of  a  quantity  of  goods  be  sold  for  Avhat  the 
whole  cost  ;  what  is  the  gain%  ? 

14.  A  wine  merchant  loses  20%  of  his  goods  by  leakage  ; 
by  what  per  cent,  must  he  increase  the  cost  price  per  gal- 
lon to  gain  20%  on  his  investment  ? 

15.  Mr.  Smith  owned  a  house  which  was  worth  $4000  ; 
he  sold  for  $4500,  and  then  bought  back  for  $4800  ;  what 
was  his  loss  %  ? 

v^l6.  It  costs  an  ice-dealer  $2400  to  fill  his  store  house 
with  ice  ;  33i-%  of  the  ice  is  lost  by  melting  ;  it  costs  $1200 
to  deliver  to  the  customers ;  for  what  must  the  ice  be  sold 
to  make  a  clear  profit  of  121%  ? 

17.  Sold  flour  at  $2.70  per  hundred,  losing  10%  ;  what 
would  be  the  loss  %  if  sold  for  $2.55. 

18.  If  15%  is  lost  when  an  article  is  sold  for  $4.25,  for 
what  should  it  be  sold  to  gain  15%  ? 

19.  If  5%  more  is  gained  when  an  article  is  sold  for 
$4.70  than  when  sold  for  $4.50 ;  find  the  gain  %  when  the 
article  is  sold  for  $4.25. 

20.  Bought  wheat  and  sold  so  as  to  gain  12J% ;  rein- 
vested the  Avhole  sum  and  made  the  same  rate  of  gain  ;  re- 
invested and  lost  25%  ;  find  my  total  gain  or  loss  %. 

21.  A  drover  bought  a  number  of  sheep  at  $8  each ;  10% 
of  the  number  died  ;  for  how  much  each  must  he  sell  the 
remainder  to  gain  $1  for  each  sheep  bought  ? 

22.  A  ship  loaded  with  4000  bbls.  of  apples  lost  10%  of 
the  cargo  in  a  storm  ;  at  what  advance  per  cent,  of  cost 
must  the  apples  be  sold  that  there  may  be  neither  loss  nor 
gain? 

\23.  A  dealer  sold  two  horses  for  $198  each  ;  on  the  one 
he  gained  10%  and  on  the  other  he  lost  10%  ;  find  his  total 
loss  per  cent. 

24.  Bought  paper  at  $6  per  ream  ;  what  must  I  ask  per 
quire  for  it,  so  that  after  throwing  off  5%,  I  may  make  a 
gain  of  20%  ? 
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25.  When  milk  is  sold  at  the  rate  of  IG  quarts  for  one 
dollar,  there  is  a  gain  of  25%  ;  what  "would  be  the  gain  % 
if  15  quarts  were  sold  for  the  same  sum  ? 

26.  If  j  of  the  cost  price  equals  §  of  the  sellings  price, 
find  the  gain  %. 

27.  If  a  tradesman  marks  his  goods  40%  above  cost  and 
gives  a  discount  of  20%,  what  is  his  gain  per  cent.  ? 

■^  28.  A  merchant  buys  4  gal.  2  qts.  of  vinegar  for  one 
dollar,  and  sells  2  gals.  3  qts.  for  the  same  sum  ;  Avhatdoes' 
he  gain  per  cent.  ? 

29.  AVhisky  is  bought  at  $1.25  per  gallon  ;  how  much 
water  must  be  mixed  with  it^  so  that  when  the  mixtare  is 
sold  at  $1.20  per  gallon,  there  may  be  a  gain  of  14|%  ? 

30.  What  does  a  grocer  gain  per  cent,  by  selling  15|oz. 
for  1  pound. 

31.  How  much  per  cent,  above  cost  must  a  man  mark 
his  goods,  in  order  to  take  off  20%  and  still  make  a  profit 
of  20%? 

32.  What  per  cent,  is  lost  by  marking  goods  12J%  above 
cost  and  then  giving  a  discount  of  12J%  ? 

33.  A  merchant  lost  6J%  by  marking  his  goods  at  a  cer- 
tain per  cent,  advance  on  cost,  and  then  giving  the  same 
per  cent,  discount ;  what  was  the  rate  of  discount  ? 

34.  A  merchant  lost  11^%  by  marking  his  goods  at  a 
certain  per  cent,  advance  on  cost,  and  giving  the  same  per 
cent,  discount ;  what  was  the  rate  of  discount  ? 

35.  A  newsboy  buys  papers  at  the  rate  of  8  for  5  cents, 
and  sells  at  2  cents  each  ;  what  profit  per  cent,  does  he 
make  ? 

30.  A  man  buys  a  horse  for  $180  ;  for  how  much  must 
it  be  sold  to  make  profit  of  25%,  after  paying  ten  dollars 
to  the  agent  who  sells  the  horse  ? 

37.  An  apple-woman  buys  apples  at  the  rate  of  100  for 
25  cents  ;  10%  of  her  stock  is  lost  by  decay  ;  what  %  does 
she  gain  by  selling  5  for  3  cents  ? 

y  38.  A  merchant  is  paid  $8.64  for  a  coat  ;  the  manufac- 
turer, the  Avholesaler  and  the  retailer  have  made  the  same 
rate  of  profit ;  the  cost  to  the  manufacturer  was  $5  ;  what 
was  the  rate  of  profit  ? 


148  ARITHMETIC. 

39.  A  sold  an  article  to  B,  B  sold  to  C  and  C  to  D  ;  each 
made  a  gain  of  5%  ;  C's  gain  was  $5  more  than  A's  ;  what 
did  D  pay  for  the  article  ? 

40.  When  potatoes  were  sold  for  120%  of  cost,  the  gain  on 
each  bushel  was  8  cents  ;  what  was  the  selling  price  per 
bushel  ? 

41.  A  drover  sold  5  cows  for  $60  each  ;  on  one  he  gained 
10%  ;  on  each  of  two  others  25%  ;  on  the  remaining  two  he 

•  lost  33J%  ;  did  he  gain  or  lose  ?     What  per  cent.  ? 

42.  How  many  bushels  of  corn  at  40  cents  a  bushel  must 
be  mixed  with  100  bushels  of  oats  at  50  cents  a  bushel,  to 
make  a  gain  of  10%  when  the  mixture  is  sold  at  50  cents 
a  bushel  ? 

t  43.  If  3  articles  are  sold  for  the  amount  that  4  cost, 
what  is  the  gain  per  cent  ? 

44.  A  and  B  invested  equal  sums  of  money  in  business  ; 
A  gained  20%  on  his  money,  B  gained  $100  ;  B's  money 
was  then  double  A's  ;  what  sum  did  each  invest  ? 

45.  A  merchant  mixes  a  lbs.  of  one  kind  of  tea  worth  h 
cents  per  lb.,  with  c  lbs.  Avorth  d  cents  per  lb.;  find  his 
gain  per  cent,  in  selling  the  mixture  at  e  cents  per  lb. 

46.  A  grocer  sold  goods  for  $16.10,  gaining  15%  ;  if  he 
had  sold  them  for.  $20,  what  wonld  have  been  his  rate  of 
gain  ? 

47.  A  merchant  bought  5  hogsheads  (63  gallons  each)  of 
molasses  at  25  cents  a  gallon.  He  paid  $8.20  for  freight 
and  $1.80  for  cartage.  He  loses  10%  of  the  molasses  by 
leakage ;  6%  of  all  sales  cannot  be  collected ;  for  how 
much  per  gallon  must  he  sell  to  make  a  net  gain  of  40 
per  cent.? 

K  48.  A  person  buys  an  article  and  sells  it  so  as  to  gain 
5%.  If  he  had  bought  it  at  5%  less,  and  sold  for  $1  less, 
he  would  have  gained  10%.     Find  the  cost  price. 

49.  A  tradesman's  prices  are  20%  above  cost  price  ;  he 
sells  at  a  profit  of  8%.  What  discount  did  he  allow  ? 
>  50.  Smith  having  lost  25%  of  his  capital,  is  now  Avorth 
as  much  as  Jones  who  has  just  gained  20%  of  his  capital. 
Jones'  original  capital  was  $9600  ;  what  is  Smith's  present 
capital/?  ^ 
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merchant  sold  i 
$12000  on  a  commission  of  2%  ;  what  was  his  commission  ? 

2.  A  commission  merchant  sold  a  consignment  of  apples 
for  $1850 ;  what  was  his  commission,  reckoned  at  2J%  ? 

3.  An  agent  sold  15000  bushels  of  potatoes  at  40  cents 
per  bushel ;  his  commission  was  2  J% ;  what  sum  did  he 
send  to  his  employer  ? 

4.  An  agent  received  a  consignment  of  wheat  which  he 
sold  on  a  commission  of  1J%  ;  the  amount  sent  to  his 
employer  was  equivalent  to  65|  cents  a  bushel ;  at  what 
price  was  the  wheat  sold  ? 

5.  A  commission  agent  sold,  on  a  commission  of  1|%,  a 
cargo  of  1200  bushels  of  corn  at  45  cents  a  bushel ;  what 
was  his  commission  ? 

6.  An  agent  transmitted  to  his  employer  $1568,  retain- 
ing $32  as  his  commission  for  effecting  a  sale ;  at  what 
rate  was  the  commission  calculated  ? 

7.  A  commission  merchant  retained  $40  from  the  pro- 
ceeds of  sale  of  50001bs.  of  butter  at  20  cents  per  pound  ; 
what  rate  of  commission  did  he  charge  ? 

8.  An  agent  sold  a  consignment  of  goods  for  $5200  and 
sent  $5096  to  his  employer  ;  what  rate  of  commission  did 
he  charge  ? 

■^  9.  An  agent's  commission  was  4^%  of  the  amount 
remitted  to  the  consignor  of  the  goods;  what  Avould  be 
his  commission  for  selling  goods  to  the  amount  of  $10000  ? 

-^  10.  The  price  received  for  goods  sold  by  a  commission 
merchant  was  105%  of  the  amount  sent  to  the  consignor ; 
the  commission  was  $45  ;»what  did  the  goods  sell  for  ? 
V  11.  An  agent's  commission  was  $50,  for  selling  some 
land,  at  $125  per  acre ;  how  many  acres  w^ere  sold  at  that 
price,  the  commission  being  reckoned  at  J%  ? 
\  12.  An  agent  charged  $75  for  selling  a  house  for 
$10000  ;  what  rate  of  commission  was  charged  ? 

Note. — A  commission  merchant,  in  selling,  reckons  his  commission 
on  the  amount  he  receives  for  the  goods  ;  in  buying,  on  the  amount  he  pays 
for  the  goods. 
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13.  An  ag'ent  buys  for  his  employer  1000  bashels  ot' 
wheat  at  65  cents  a  bushel  ;  what  is  the  agent's  commis- 
sion at  the  rate  of  2|%  ? 

V  14.  How  much  money  must  be  sent  to  an  agent  that  lie 
may  purchase  a  horse  for  me  at  tlOO,  and  have  his  com- 
mission of  2%? 

15.  A  merchant  sent  $525  to  an  agent  in  Atlanta,  re- 
questing him  to  purchase  cotton,  after  retaining  his  com- 
mission of  5%  of  the  sum  paid  by  him  for  the  cotton  ; 
what  was  the  commission  ? 

16.  $1750  includes  the  price  paid  by  an  agent  for  cer- 
tain goods,  and  his  commission  of  2% ;  what  sum  was 
paid  by  the  agent  for  the  goods  ? 

/  17.  An  agent  received  $3570  to  be  used  in  buying  sugar 
at  5  cents  a  pound,  after  retaining  his  commission  of  2% 
of  the  amount  paid  by  him  for  the  sugar ;  what  was  his 
commission  ? 

18.  A  commission  agent  retained  $80  out  of  $2480 
sent  to  him  for  investment ;  find  his  rate  of  commission. 

19.  An  agent  charged  me  $1.15  for  a  book  which  cost 
him  95  cents  ;  wiiat  rate  of  commission  did  he  charge? 

20.  Sent  $1224  to  an  agent,  requesting  him  to  buy  pork 
for  me  at  $4.75  per  cwt. ;  he  cliarged  2%  commission; 
how  many  lbs.  of  pork  did  he  send  me  ? 

21.  An  agent  bought  12000  bushels  of  wheat  at  80  cents, 
and  charges  1|%  commission;  how  much  money  must  his 
employer  remit  him  ? 

N  22.  A  commission  agent  received  a  consignment  of 
500  bbls.  of  apples ;  he  sold  at  $2.50  per  bbl.,  and  after 
deducting  the  proper  commissions,  invested  the  balance 
in  sugar  at  4c.  per  lb.  He  charged  2  %  commission  on 
sales,  and  IJ  %  on  purchases.  What  was  his  total  com- 
mission, and  how  much  sugar  did  he  send  to  his  employer  ? 
\  23.  An  agent  sold  on  a  commission  of  J  %  a  cargo  of 
'1200  tons  of  coal,  at  $4.75  per  ton  ;  he  invested  the  net 
proceeds  on  a  commission  of  1  %  in  lumber  at  $18  per  M. 
How  many  feet  of  lumber  did  he  buy  ? 

24.  A  broker  receives  $12000  to  invest  in  pork,  at 
4  cents  a  pound  ;  he  charges  2  %  commission.  How  much 
pork,  does  he  buy  ? 


COMMISSION.  151 

/  25.  A  commission  merchant  received  a  consignment  of 
^000  bbls.  of  flour,  wliicli  he  sold  at  $8  a  barrel,  on  a 
commission  of  IJ  %  ;  the  expenses  for  freight,  paid  by  the 
agent  out  of  the  proceeds,  amounted  to  $150  ;  he  bought 
cotton  at  15  cents  a  pound  with  the  net  proceeds,  charg- 
ing I  %  commission  for  buying.  How  many  pounds  of 
cotton  did  he  buy  ? 

26.  A  consignment  of  goods  was  sold  for  $12500 ;  the 
agent  paid  $200  for  freight  and  remitted  his  employer 
$12150.     What  rate  of  commission  was  charged? 

27.  An  agent  receives  $6360,  with  instructions  to  invest 
in  sugar  at  5  cents  a  pound,  retaining  his  commission  at 
2  %  and  paying  in  advance  the  freight  at  20c.  per  cwt. 
How  much  sugar  does  he  buy  ? 

28.  An  agent  receives  1500  hams,  average  weight 
25  pounds,  which  he  sells  at  10c.  a  pound  ;  he  pays  freight 
20  cents  per  cwt.,  and  charges  a  commission  of  2  %  on  sales. 
He  is  instructed  to  buy  tea  at  45  cents  a  pound,  to  prepay 
the  freight  on  the  tea  (20  cents  per  cwt.),  and  retain  his 
commission  of  1 J  %  on  the  purchase.  How  many  pounds 
of  tea  did  he  buy  ? 

29.  An  agent  charges  2^  %  commission  on  sales  and 
2  %  for  guaranteeing  payment ;  the  sales  amount  to 
$1200.     Find  the  amount  the  agent  receives. 

30.  An  agent  charges  2  %  commission  on  sales  and  2|  % 
for  guaranteeing  payment ;  he  received  altogether  $380. 
What  was  the  amount  of  the  sales  ? 

31.  An  agent  charges  2  %  commission  on  sales  and  2f  % 
for  guaranteeing  payment ;  his  commission  for  selling  was 
$10  less  than  the  guaranty  commission.  What  was  the 
amount  of  the  sales  ? 

32.  Sold  cotton  on  commission  of -1  %,  invested  the  net 
proceeds  in  sugar  at  IJ  %  commission  ;  the  total  commis- 
sion was  $220.     Find  the  value  of  the  cotton. 

33.  An  agent  sold  a  consignment  of  apples  on  a  commis- 
sion of  3  %.  After  deducting  his  commission  and  reserv- 
ing a  sufficient  sum  to  pay  the  freight  at  20  cents  per  cwt., 
he  bought  flour  at  $2.80  per  cwt.  on  a  commission  of  2  J  %. 
The  total  commission  was  S63.  Find  the  amount  of  flour 
bought. 
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\^  34.  An  agent  received  a  consignment  of  wheat,  which 
he  sold,  charging  2  %  commission.  Withthe net  proceeds, 
after  deducting  his  commission  atlj%,  and  prepaying 
freight  at  25  cents  per  cwt.,  he  bought  sugar  at  4|  cents 
a  pound.  The  agent's  total  commission  was  $70.  Find 
the  number  of  pounds  of  sugar  bought. 

35.  A  commission  merchant  sold  flour  on  a  commission 
of  J  %  ;  with  the  net  proceeds  bought  tea  on  a  commission 
of  J  %  ;  the  total  commission  was  $50.  Find  the  cost  of 
the  tea. 

36.  An  agent  sells  on  a  commission  of  a  %  and  buys  at 
6  %  ;  he  receives  a  consignment,  sells,  and  after  deducting 
his  two  commissions,  buys.  Find  what  fraction  the  total 
commission  is  of  the  selling  price. 

37.  An  agent  charges  the  same  rate  of  commission  for 
buying  and  selling.  He  sells  a  consignment  for  $4060, 
and  after  deducting  $120  for  the  two  commissions,  invests 
the  remainder.     Find  the  rate  per  cent,  charged. 

38.  An  agent  charges  the  same  rate  of  commission  for 
buying  and  selling.  He  sells  a  consignment  for  $8140, 
deducts  $280  for  his  commission,  and  invests  the  balance. 
Find  the  rate  per  cent,  charged. 

39.  A  commission  merchant  charges  twice  the  rate  of 
commission  for  selling  that  he  does  for  buying.  He  sells 
a  consignment  of  leather  for  $3030^  deducts  as  total  com- 
mission $90,  and  invests  the  balance  in  hides.  Find  the 
rates  of  commission  charged. 

Solution. — Commission  for  selling  is  calculated  on  $3030. 

Commission  for  buying  is  calculated  on  $2940. 

Commission  on  $3030  at  double  second  rate 

is  the  same  as  commission  on  $6060  at  second 

rate. 
.  •.     $90  is  commission  on  $6060  +  $2940,  or  $9000, 

at  second  rate. 
.'.    second  rate  is  1  %. 

40.  An  agent's  rate  of  commission  for  selling  is  one-half 
more  than  his  rate  for  buying.  He  sold  a  consignment  of 
flour  for  $4040,  and  after  deducting  $100  for  both  commis- 
sions invested  the  remainder  in  tea.  What  were  the  rates 
charged  ? 
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41.  An  agent's  rate  of  commission  for  selling  is  ^  of  his 
rate  for  buying.  He  sold  a  consignment  for  $1421,  and 
after  deducting  $49  invested  the  balance.  What  did  he 
charge  for  selling  ? 

42.  An  agent  charges  $1  more  for  selling  goods  for 
$100  than  for  buying  for  $100.  He  sold  a  consignment  of 
pork  for  $1734,  deducted  $85  and  invested  the  remainder 
in  oats.     What  rate  did  he  charge  for  investment  ? 

43.  An  agent  charges  50  cents  more  for  selling,  than  he 
does  for  buying,  100  dollars'  worth  of  goods.  He  sold  a 
consignment  for  $3417,  deducted  $51  and  invested  the 
remainder.     What  rates  did  he  charge  ? 

44.  A  commission  merchant  sells  goods  for  an  employer, 
and,  after  deducting  his  commissions,  invests  the  net 
amount  in  other  goods.  His  total  commission  is  $100, 
receiving  $2  more  for  selling  than  for  buying.  If  his  rate 
for  selling  is  the  same  as  the  rate  for  buying,  what  is  that 
rate  ? 

45.  An  agent  sold  a  consignment  of  goods,  and  took  $81 
as  his  commission  ;  he  used  the  remainder  in  buying  goods, 
deducting  $79  for  commission.  If  his  rate  for  selling  is 
the  same  as  the  rate  for  buying,  what  is  that  rate  ? 

N  /  46.  A  consignment  of  1000  bbls.  of  flour  was  sent  to  a 
^  commission  merchant,  with  instructions  to  sell  it  and  remit 
the  net  proceeds  by  draft.  The  consignee  pays  for  freight 
and  other  expenses  $240.80,  sells  the  flour  at  $8.50  per 
barrel^  charges  2|%  commission,  and  pays  |%  premium 
for  draft ;  how  much  does  the  consignor  receive  ? 
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1.  Find  the  premium  paid  an  insurance  company  for  a 
policy  of  $1200.,  the  rate  of  insarance  being  |%. 

2.  An  insurance  company  charges  J%  per  annum  ;  what 
is  the  premium  paid  on  a  policy  of  $4000,  in  force  3 
years  ? 

y  3.  What  premium  is  paid  for  a  policy  of  $1800,  in  force 
5  years,  the  rate  of  insurance  being  |%  of  the  policy  foi: 
each  year  ? 
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A  4.  Find  the  premium  paid  to  insure  a  house  worth 
$12000,  for  I  of  its  value,  for  3  years,  the  rate  being  |% 
of  the  policy  for  each  year. 

5.  A  premium  of  $45  is  paid  an  insurance  company  for 
one  year's  insurance  on  a  house,  the  amount  of  the  policy 
being-  $6000  ;  what  is  the  rate  ? 

6.  A  premium  of  $60  is  paid  an  insurance  company  for 
two  years'  insurance,  the  amount  of  the  policy  being  $4000 ; 
what  is  the  yearly  rate  ? 

7.  $50  is  paid  to  secure  a  policy  of  $2500  on  a  house,  to 
run  3  years  ;  what  is  the  yearly  rate  ? 

8.  $42  is  paid  to  insure  for  two-thirds  of  its  value,  a 
house  worth  $6000  ;  the  policy  is  to  run  for  2  years  ;  what 
is  the  yearly  rate  ? 

9.  A  cargo  worth  $1250  is  insured  for  75%  of  its  value  ; 
the  premium  paid  was  $12.50.     Find  the  rate. 

10.  A  house  was  insured  for  3  years  by  paying  a  pre- 
mium of  $24  ;  the  rate  was  J%  a  year  ;  find  the  value  of 
the  house,  J  of  its  value  being  insured. 

11.  A  premium  of  $37.50  was  paid  for  a  two-year  policy 
on  a  dwelling  worth  $6000 ;  the  rate  was  J%  of  the  policy 
for  each  year  ;  what  fraction  of  the  value  was  insured  ? 

12.  An  insurance  company  charged  $18.45  for  insuring 
a  house  worth  $2460,  for  one  year  ;  find  the  rate  per  cent. 

13.  An  insurance  company  took  a  risk  for  one  year  of 
$10000  on  a  warehouse  worth  $15500,  at  f% ;  it  covered 
40%  of  its  risk  in  another  company  at  |%  ;  how  much  pre- 
mium did  the  first  company  receive  above  that  which  it 
paid  the  second  ? 

14.  (a.)  How  much  is  paid  to  secure  a  policy  of  $100  for 
one  year  at  |%  ?     Ans.  $}. 

(b.)  How  much  does  the  owner  receive  above  the  pre- 
mium paid,  in  case  of  loss  ?     Ans.  $99  J. 

(c.)  What  mast  be  the  value  of  gocKis  insured  for  $100 
at  J  %,  so  that  the  owner  may  suffer  no  loss  in  case  the 
goods  are  destroyed  ?     Ans.  $99  J.     ^ 

15.  For  how  much  must  a  cargo  worth  $7940  be  insured 
at  1%,  so  that  the  owner  suffers  no  loss  if  the  cargo  is  lost  ? 

\  16.  For  what  sum  should  a  house  worth  $3965  be  insured 
bo  cover  the  value  of  the  house,  and  the  cost  of  the  policy 

at  I  %  ? 
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17.  For  what  sum  must  m  vessel  wortli  $15800 .be  insured 
to  cover  the  value  of  the  vessel,  the  cost  of  the  policy  at 
f  %,  and  ^100  besides  ? 

18.  Wliat  must  be  the  amount  of  the  policy  taken  on  a 
carg'o  wortli  1^51)40  to  cover  the  value  of  tlie  cargo,  the 
premium  paid,  and  an  additional  sum  equal  to  the  pre- 
mium, the  rate  being*  J  %  ? 

\^  19.  A  company  took  a  risk  of  ^11^40000  at  1 J  %,  re-insured 
40  per  cent,  of  it  at  2  %  and  25  per  cent.,  at  2J  %.  What 
rate  of  insurance  did  the  company  get  on  the  amount  of  risk 
it  retained  ? 

20.  A  company  took  a  risk  at  li  %,  re-insured  50  % 
of  it  at  If  %,  and  20  %  of  the  remainder  at  IJ  %.  What 
rate  did  the  company  receive  on  the  amount  of  risk  it 
carried  ? 

21.  A  block  of  buildings  worth  $1000000  was  insured 
in  company  No.  I.  for  $25,000  at  1J%;  in  company 
No.  II.  for  $40,000  at  1  %  ;  in  company  No.  III.  for 
8100,000  at  I  %.  Find  the  premiums  paid  in  each  case. 
If  the  block  be  damaged  to  the  extent  of  $100,000,  what 
amount  of  loss  will  be  borne  by  each  company  ? 

,\  22.  A  house  is  insured  for  |  of  its  value,  the  furniture 
for  f  of  its  value.  The  rate  in  both  cases  is  f  %.  The 
house  is  w^orth  5  times  as  much  as  the  furniture  ;  the  total 
premium  paid  is  $12.00.     Find  the  value  of  the  house. 

23.  The  premium  on  a  vessel  and  its  cargo  is  $120  ; 
the  rate  on  the  vessel  is  J  %  and  on  the  cargo  |  %.  The 
value  of  the  cargo  is  double  that  of  the  vessel,  and  each  is 
insured  for  J  of  its  value.     Find  the  value  of  the  cargo. 

24.  A  vessel  was  insured  for  $20000  at  }  %  in  one  com- 
pany, and  for  $25000  in  another  at  |  %.  What  rate  of 
premium  is  ])aid  on  the  wiiole  insurance  ? 

25.  For  what  sum  must  a  vessel  worth  $18000  and 
cargo  w^orth  $2  1000  be  insured  at  |  and  |  %  respectively, 
to  cover  the  total  valae  and  the  premiums  paid  ? 

26.  A  merchant  had  500  barrels  of  flour  insured  for  | 
of  its  value  at  2 J  %,  paying  $75  premium.  At  what 
price  per  barrel  must  he  sell  to  gain  25  %  of  cost,  as  w^ell 
as  premium  paid  ? 

11 
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27.  What  is  the  value  of  a  house  if  the  insurance  pre- 
mium of  4  %  on  I  of  its  value,  including  50  cents  for  the 
policy,  equals  $21.50? 

28.  A  man  built  a  house,  costing  $2500,  upon  a  lot  worth 
$500  ;  the  house  was  burned  and  the  insurance  company 
paid  the  full  amount  of  the  policy,  §  of  the  value  at  f  %  ; 
the  land  was  then  sold  for  $750.  What  was  the  man's 
total  gain  or  loss  ? 

29.  The  value  of  a  yacht  is  $2940  ;  for  what  sum  must  it 
be  insured  at  2%,  to  cover,  in  case  of  loss,  the  value  of 
the  yacht  and  the  premium  paid  ? 

30.  A  house  worth  $2962.50  is  insured  for  $3000  to  cover 
value  and  premium  paid  ;  what  was  the  premium  paid  ? 

31.  A  vessel  worth  $4925  is  insured  for  $4000,  which 
sum  includes  4  of  the  value  of  the  vessel,  and  the  premium 
paid  ;  what  was  the  rate  of  insurance  ? 

32.  A  cargo  worth  $22125  is  insured  for  $15000,  to  cover 
I  of  the  value,  the  premium  and  $100  besides  ;  what  was 
the  rate  of  insurance  ? 

33.  Company  No.  I.  insured  a  building  and  its  stock  for 
I  of  the  value,  charging  1|%.  They  reinsured  in  Company 
No.  II.  J  of  the  risk  at  1  J%  ;  building  and  stock  being  de- 
stroyed by  fire,  the  second  company  lost  $49000  less  than 
the  first.     What  amount  did  the  owners  lose  ? 

34.  My  house  is  valued  at  one-half  more  than  my  bro- 
ther's ;  my  house  is  insured  at  |%  on  |  of  its  value,  my 
brother's  at  |%  on  §  of  its  value,  I  pay  $12  more  premium 
than  my  brother  ;  find  the  value  of  each  house. 

35.  A  shipment  of  flour  was  insured  at  J%,  to  cover  J 
of  the  value  and  the  premium ;  the  premium  was  $15  ; 
find  the  value  of  the  fiour. 

36.  A  drover  is  taking  a  herd  of  400  cattle  from  Quebec 
to  Liverpool ;  the  average  cost  of  the  cattle  was  $45  ;  for 
what  sum  must  he  have  the  cattle  insured  at  1  J%,  to  cover, 
in  case  of  loss,  the  value  of  the  cattle,  the  premium  paid, 
and  the  cost  of  his  passage,  $84  ? 

37.  What  part  of  the  value  of  a  house  must  be  insured 
at  3%  so  that  in  case  of  loss  the  owner  may  receive  |  of 
the  value,  in  addition  to  the  premium  paid  ? 


TAXES.  157 


TAXES, 


1.  Every  citizen  of  Borden  is  called  upon  to  pay  for 
public  use  2  %  of  the  value  of  his  property.  What  tax 
does  Jones  pay  whose  property  is  worth  ^5000  ? 

2.  My  property  is  worth,  according  to  the  assessor, 
$2500.  The  rate  of  taxation  is  IJ  cents  on  the  dollar. 
What  is  the  amount  of  my  taxes  ? 

3.  Find  the  tax  on  property  assessed  at  $12000,  when 
the  rate  of  taxation  is  2  cents  on  the  dollar  ? 

4.  When  the  rate  of  taxation  is  15  mills  on  the  dollar, 
what  is  the  tax  on  property  assessed  at  $2000  ? 

5.  The  total  assessed  value  of  the  property  in  a  town  is 
$750^000.  What  tax  will  be  raised  when  the  rate  is  12i 
mills  on  the  dollar  ? 

6.  A  city  requires  for  the  expenses  of  one  year  the  sum 
of  $1,500,000  ;  the  taxable  property  of  the  corporation  is 
assessed  at  135  million  dollars.     Find  the  rate  of  taxation. 

7.  The  property  of  a  villag-e  is  assessed  at  $800,000; 
the  rate  of  taxation  is  18  mills  on  the  dollar  ;  it  costs  2  % 
of  the  tax  for  collection.  Find  the  net  amount  received 
by  the  village. 

8.  A  town  requires  $19600  to  meet  expenses  for  the 
year  ;  they  pay  2  %  for  collection.  What  must  be  the 
rate,  if  the  taxable  property  is  assessed  at  $1,200^000? 

9.  A's  income  is  $1200  annually,  of  which  $400  is  ex- 
empted from  taxation.  What  tax  does  he  pay  when  the 
rate  is  li-  %  ? 

10.  What  income  tax  does  a  man  pay  whose  income  is 
$1500  a  year,  the  rate  being  16  mills  on  the  dollar  ;  $500 
being  exempted  from  taxation  ? 

11.  What  is  my  net  income  when  I  receive  a  salary  of 
$2000  a  year,  $600  of  which  is  exempted _,  the  rate  being 
15  mills  on  the  dollar  ? 

12.  My  salary  is  $1500 ;  my  net  income  is  $1482.40  after 
paying  income  tax  on  all  over  $400.     What  is  the  rate  ? 

13.  Mr.  Jones'  annual  income  is  25  %  of  his  capital ;  he 
pays  $25  taxes,  at  the  rate  of  If  %  on  income.  What  is  his 
capital  ? 
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14.  My  salary  is  $1800 ;  my  net  income  is  $1779  after 
paying  income  tax  on  all  over  $400.     What  was  the  rate  ? 

X  15.  The  expense  of  constructing  a  bridge  was  $10000^ 
which  was  raised  by  a  tax  on  the  assessable  property  of  a 
town.  The  rate  of  taxation  was  2  %,  and  the  collector's 
commission  was  $150.  Find  the  assessed  value  of  the 
property  of  the  tov/n. 

V  16.  Incomes  of  QlOOO  or  more  pay  tax  on  all  over  $400  ; 
incomes  less  than  $1000  are  exempted  from  taxation  ; 
the  rate  of  taxation  is  15  mills  on  the  dollar.  How  much 
better  off  is  a  man  whose  income  is  $995  than  a  man 
whose  income  is  $1000  ? 

17.  A  tax  of  $4250  is  levied  on  a  village  of  which  the 
assessed  value  of  the  property  is  $255,000.  What  is  the 
tax  on  property  valued  at  $1800  ? 

18.  A  tax  of  $15000  is  levied  on  a  town,  the  assessed 
valuation  being  $930,000.  What  tax  does  a  man  pay 
whose  income  is  $1300^  $400  of  which  is  exempted  ? 

19.  I  paid  $24  income  tax,  $400  of  my  income  being 
exempted;  the  rate  was  16  mills  on  the  dollar.  What 
was  my  income  ? 

>N  20.  Smith  bought  a  house  for  $6000 ;  it  is  assessed  for  | 
of  its  value,  the  rate  of  taxation  being  16|  mills  on  the 
dollar.  The  house  is  insured  for  |  of  its  value  at  J  %.  If 
Smith  had  loaned  his  money  he  might  have  received  $300 
interest  on  it  for  the  year.  What  monthly  rent  was 
Smith  really  paying  for  his  house  ? 

21.  What  sum  must  be  assessed  on  a  school  district  to 
build  a  school  house  worth  $5700,  and  pay  5  %  for  collec- 
tion ? 

22.  A  tax  of  $4500  is  levied  on  a  village,  the  assessed 
valuation  being  $180,000.  What  tax  does  a  man  pay 
whose  income  is  $1350,  $400  being  exempted  from  taxa- 
tion ? 

DUTIES  AND  CUSTOMS. 

1.  A  dealer  imports  for  me  a  book  which  was  invoiced 
to  him  at  $2.40  ;  he  pays  20  cents  postage,  15  %  ad  valo- 
rem duty,  and  makes  a  gain  of  25  %  on  the  whole  outlay. 
What  does  he  charge  me  for  the  book  ? 


DUTIES   AND    CUSTOMS.  159 

2.  If  there  were  no  duty  in  the  previous  problem,  what 
would  the  dealer  charge  me  for  the  book  so  as  to  make 
the  same  rate  of  gain  ?  What  would  be  the  charge  to 
make  the  same  amount  of  gain  ? 

3.  What  is  the  duty  paid  on  an  imported  book,  invoiced 
at  $5,  the  duty  being  15  per  cent,  of  value  ? 

4.  I  import  a  piano  on  which  there  is  a  specific  duty  of 
$30  and  an  ad  valorem  duty  of  20  per  cent. ;  I  pay  alto- 
gether for  the  piano  $390.     What  was  the  invoice  price  ? 

5.  Find  the  duty  paid  on  a  hogshead  of  molasses, 
invoiced  at  40  cents  a  gallon,  at  15  per  cent,  ad  valorem. 

6.  What  reduction,  per  gallon,  might  be  made  in  the 
price  of  the  molasses  if  there  were  no  duty,  the  dealer 
selling  at  25  %  above  total  cost  ? 

7.  Find  the  export  duty  on  a  pine  log  of  uniform  section^ 
the  length  being  30  ft.  and  the  diameler  2  ft.  11  in.,  the 
rate  of  duty  being  $1.50  per  cord. 

'\  8.  Find  the  export  duty  on  a  stick  of  timber  20  ft.  long, 
3  ft.  broad  and  2  ft.  thick,  the  rate  of  duty  being  $2  per 
1000  feet  board  measure. 

\  9.  The  duty  paid  on  a  consignment  of  50  pounds  of 
manufactured  tobacco  was  $17.50 ;  the  duty  on  such 
tobacco  is  30  cents  a  pound  and  12i  %  on  the  value.  Find 
the  value  of  the  tobacco  as  shown  in  the  invoice. 

10.  A  dealer  in  cabinet  organs  sells  at  an  advance  of 
40%  on  the  cost,  laid  down  in  his  store.  I  pay  him  $304 
for  an  organ,  on  which  he  paid  a  specific  duty  of  $30  and 
an  ad  valorem  duty  of  15  %.  What  was  the  invoice  price 
of  the  organ  ? 

11.  Giving  the  dealer  the  same  rate  of  profit,  by  how 
much  would  the  price  be  reduced  in  the  preceding  problem 
if  there  were  no  duty  ? 

12.  A  grocer  imported  150  cases  of  port  wine,  24  bottles 
in  each  case.  After  5%  had  been  allowed  for  breakage, 
he  paid  an  ad  valorem  duty  of  20%.  The  freight  and 
cartage  expenses  were  $100,  and  the  whole  cost  was 
$4384  ;  what  was  the  invoice  price  per  bottle  ? 

^  13.  If  goods  invoiced  at  $1200  cost  $1800  when  laid 
down  in  warehouse,  tlie  cartage  and  freight  aniounting  to 
$75,  what  was  the  rate  of  duty  ? 
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14.  The  duty  on  surgical  instrument  cases  is  35%  ;  that 
on  the  instruments  20%  ;  the  duty  paid  on  a  case  of  in- 
struments invoiced  at  $30  was  $7.50  ;  find  the  invoice 
price  of  the  instruments  alone. 

15.  The  duty  on  1000  boxes  of  raisins,  each  containing- 
15  pounds,  was  $270 ;  the  raisins  were  invoiced  at  8c.  per 
lb.;  the  specillc  duty  being  1  cent  a  pound^  determine 
the  ad  valorem  duty. 

16.  The  duty  on  imported  axes  is  $2  per  dozen  and  10% 
ad  valorem.  The  whole  duty  paid  on  a  lot  of  axes  was  $56, 
the  specific  duty  being  $24  more  than  the  ad  valorem. 
Find  the  number  of  axes  imported. 

17.  The  duty  on  a  bale  of  canton  flannel  was  $3.75,  the 
specific  duty  being  1  cent  per  square  yard,  and  the  ad 
valorem  15%  ;  find  the  width  of  the  flannel,  given  that  the 
bale  contained  100  yards,  invoiced  at  20  cents. 

■  18.  The  duty  on  wine  containing  26%  or  less  of  spirits 
is  25  cents  per  gallon,  and  30%  ad  valorem  ;  for  every 
degree  above  26%,  3  cents  more  per  gallon.  A  man 
wishes  to  import  100  gallons  of  wine  30%  strong,  bought 
at  $2  per  gallon  ;  he  orders  enough  water  to  be  mixed 
with  it  to  reduce  the  strength  to  26%.  Does  he  gain  or  lose 
in  the  amount  of  duty  paid,  the  total  value  of  the  wine 
being  reduced  10%  by  the  mixing  ? 

Does  he  gain  or  lose  on  the  whole  ? 
y  ,19.  The  duty  on  imported  window  shade  rollers  is  30% 
ad  valorem ;  on  the  shades  5  cents  per  square  yard  and 
15%  ad  valorem.  Each  shade  is  worth  tAvice  the  value  of 
the  roller.  The  duty  paid  on  a  dozen  rollers  and  shades, 
invoiced  at  $3  each,  was  $9.90 ;  the  width  of  each  shade 
was  4  ft.  6  in.  ;  find  the  length. 

20.  The  duty  on  rubber-lined  cotton  fire  hose  is  5  cents 
per  pound  and  15%  ad  valorem.  The  duty  on  100  feet  of 
hose,  invoiced  at  20  cents  per  foot,  was  $15.50 ;  find  its 
weif^ht  per  foot. 


STOCKS  AND  INVESTMENTS. 

1.  Find  the  value  of  40  shares  ($100  each)  of  bank  stock 
at  $80  per  share, 
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2.  Find  the  value  of  75  shares  of  railroad  stock  at  |125 
each. 

3.  Merchants'  Bank  Stock  sells  at  140;  find  the  cost  of 
15  shares. 

4.  Find  the  cost  of  $4500  stock  at  90. 

N  5.  Find  the  cost  of  $2700  stock  at  108  J. 

6.  I  instruct  a  broker  to  purchase  for  me  $5600  insur- 
ance stock  which  is  selling  at  85J  ;  the  broker  charges  ^% 
of  par  value  of  stock  for  commission ;  how  much  must  I 
give  the  broker  to  pay  for  stock  and  commission  ? 
K  7.  Sold  through  a  broker  at  |%  coinmission,  80  shares 
at  92.  What  do  I  receive  for  the  stock  ? 
y  8.  Purchased  $8000  stock  quoted  at  89| ;  what  did  it 
cost,  brokerage  J%  ? 

9.  How  much  stock,  at  80|,  may  be  bought  for  $6450  ? 
X 10.  How  much  stock,  at  80|,  may  be  bought  for  $6460, 
brokerage  J  ? 

11.  How  much  stock  must  be  sold  at  117|,  to  produce 
$4710? 

12.  How  much  stock  must  be  sold  to  produce  $4710,  the 
stock  being  quoted  at  117|,  brokerage  ^  ? 

/,  13.  Find  the  income  received  from  $4000  stock,  paying 
an  annual  dividend  of  8%. 

14.  Find  the  income  received  from  $8450  stock,  paying 
an  annual  dividend  of  7%. 

15.  Invested  $9100  in  bank  stock  at  90|,  brokerage  ^, 
and  sold  out  at  92,  brokerage  | ;  what  did  I  gain  ? 

X,  16.  Boaght  86  shares,  quoted  at  96|^,  and  sold  when  the 
stock  had  fallen  to  95  ;  how  much  did  I  lose,  brokerage  ^ 
each  way  ? 

\  17.  What  rate  per  cent,  do  I  gain  on  my  money  by  in- 
vesting in  stock  at  95  which  pays  a  5%  annual  dividend  ? 
X  18.  What  rate  per  cent,  do  I  receive  on  my  money  by 
investing  in  stock  at  94|,  brokerage  ^,  paying  an  annual 
dividend  of  5%  ? 

19.  Find  the  rate  of  dividend  paid  by  stock,  when  a  man 
who  owns  $24000  of  it  receives  $1920. 

20.  How  much  6%  stock  must  be  bought  to  give  an  an- 
nual income  of  $240? 

,Whivt  will  it  cost  at  75,  biv^kcrage  |? 
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21.  What  is  the  price  of  a  7%  stock  Avhich  pays  5%  on 
the  money  invested  ? 

22.  What  is  the  price  of  a  5%  stock,  paying  4J%  on  the 
money  invested,  brokerage  ^  ? 

23.  If  ^7200  stock,  paying  5%,  be  sold  at  89i  and  the 
proceeds  invested  in  a  6%  stock  at  107|,  what  is  the 
change  in  income,  brokerage  each  way  ^  ? 

Y  21.  If  $50J00  of  6  %  stock  be  sold  at  104|  and  the  pro- 
ceeds invested  in  an  8  %  stock  at  124|,  hnd  the  alteration 
in  income,  brokerage  each  way  |. 

25.  A  man  decreases  his  income  $480  by  selling  out 
of  3  %  stock  at  67  and  investing  in  4  %  at  par.  What 
amount  of  4  %  stock  did  he  buy  ? 

/^  26.  A  man  sells  out  of  3  %  stock  at  67^  and  invests  in 
4  %  stock  at  99| ;  his  income  was  decreased  by  $480. 
What  amount  of  3  %  stock  did  he  sell,  brokerage  J  ? 

27.  Bought  $4800  stock  at  75.  At  what  price,  per  $100 
share,  must  I  sell  it  to  gain  $150  ? 

^  28.  A  man  receives  a  half-yearly  dividend  of  4  %  on 
the  amount  of  his  stock_,  and  invests  it  in  the  same  stock 
at  120.  His  next  half-yearly  dividend  is  $496.  What  was 
the  amount  of  the  first  dividend  ? 

29.  What  must  be  the  price  of  consols  in  order  that  after 
deducting  an  income  tax  of  2  %  an  investor  may  make 
3 J  %  on  his  money,  the  consols  paying  3  %  ? 

30.  A  man  has "^$9000  invested  in  a  4  %  stock  at  90,  and 
$12000  invested  in  a  5  %  stock  at  125 ;  he  transfers  from 
the  latter  to  the  former  a  sum  sufficient  to  make  the  in- 
comes from  the  different  stocks  the  same.  What  is  the 
amount  of  money  transferred  ? 

N  31.  The  expense  of  constructing  a  railroad  was  $4^000,- 
000,  of  which  40  %  was  borrowed  on  mortgage  at  6  %, 
and  the  remainder  is  held  in  shares.  What  must  be  the 
average  weekly  receipts  to  pay  the  shareholders  5  %,  the 
working  expenses  being  65  %  of  the  gross  receipts  ? 

32.  The  yearly  gain  of  a  company  whose  capital  stock 
is  $1,000,000,  is  $55,000.  What  rate  of  dividend  can 
they  declare  to  ordinary  shareholders,  after  paying  8  % 
on  the  preference  stock,  wliich  is  one-half  of  the  whole 
amount  ? 
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33.  Which  is  the  more  profitable  iinrestment,  6  %  stock 
at  128,  or  5  %  stock  at  99^  brokerage  ^? 
V  34.  The  whole  stock  of  a  company  is  $1,000,000,  the  net 
iiain  is  siifticient  to  pay  6  %  on  the  whole  amount.  The 
company  pays  2J  %  to  ordinary  shareholders,  the  balance 
giving-  8  %  on  the  preference  stock.  What  was  the  amount 
of  the  preference  stock  ? 

35.  A  company  with  a  capital  of  $200,000  paid  8  % 
dividend  to  its  shareholders.  Afterwards  new  stock  was 
issued,  and,  with  the  same  amount  of  gain,  the  company 
paid  only  5  %.  What  was  the  amount  of  the  new  stock 
issued  ? 

36.  A  man  invests  $6,000  in  3  %  stock  at  75  ;  he  sells 
out  at  80,  and  invests  J  of  the  proceeds  in  3J  %  stock  at 
96,  and  the  remainder  in  5  %  stock  at  par.  Find  his  in- 
come from  the  latter  investments. 

37.  What  per  cent,  is  gained  on  money  by  investing  in 
a  21%  stock  at  60? 

38.  I  sold  some  stock  at  a  discount  of  10%  and  made 
121%  on  my  money  ;  at  what  rate  of  discount  did  I  buy  ? 

39.  When  money  is  worth  4%,  what  ought  to  be  the 
price  of  consols  which  pay  3%  ? 

40.  A  man  invests  $40,000  in  5|%  stock  at  79f,  and 
$60,000  in  7^,%  stock  at  119|,  brokerage  in  each  case  J; 
what  is  his  total  income,  and  what  does  the  broker  receive 
for  his  services  ? 

41.  A  person  owns  $15,000  bank  stock  paying  5%,  which 
he  sells  and  invests  the  proceeds  in  6%  stock  at  120,  his 
income  being  increased  by  $60  ;  find  the  price  at  which 
he  sold  the  first  stock. 

>-42.  What  sum  invested  in  a  5%  stock  at  115  will  yield 
a  net  income  of  $1779  after  paying  an  income  tax  of  15 
\inills  on  the  dollar  on  all  over  $400  ? 

43.  Money  being  worth  5%  per  annum,  what  sum  should 
be  paid  for  a  SlOOO  bond,  bearing  annual  interest  at  6%, 
to  be  paid  off  at  par  at  the  end  of  5  years  ? 

44.  HoAv  much  stock,  at  12%  discount,  must  be  bought, 
and  sold  at  8%  discount,  to  make  a  clear  gain  of  $100, 
brokerage  each  way  ;^  ? 

.    45.  What  must   be  the  price  of  5%  stock  to  gain  8%  on 
inoney  invested  ? 


^% 
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46.  A  man  invested,  a  certain  sum  of  money  in  a  6% 
stock  at  119|,  brokerage  |,  and  half  as  much  more  in  a 
5%  stock  99|,  brokerage  ^ ;  his  income  from  the  two  in- 
vestments was  $900.  How  mach  did  he  invest  in  each 
kind  of  stock  ? 

47.  Whicli  is  the  better  investment,  5%  stock  at  113,  or 
'  stock  at  134  ? 

48.  If  $1200  4%  stock  be  sold  at  90,  and  the  proceeds 
invested  at  4J%  per  annum ;  find  the  change  in  income. 

49.  A  person  invests  £'2r,G2  10s.  in  3  per  cent,  consols, 
which  he  sells  when  they  have  rjsen  |,  thereby  gaining 
15  guineas  ;  at  what  price  did  he  buy  ? 

50.  A  man  purchases  £1400  stock  in  three  per  cent, 
consols  at  94J,  and  also  invests  £3150  in  the  purchase  of 
Russian  inscribed  five  per  cent,  loan  at  94|  ;  how  mach 
stock  has  he  standing  in  his  name?  If  he  sells  the  consols 
at  95^,  and  the  Russians  at  96J,  what  does  he  gain  or  lose 
by  the  transaction?  [Brokerage  on  Consols  ^,  on  Rus- 
sians J.] 

SIMPLE  INTEREST. 

1.  If  5%  of  the  sum  lent  is  charged  for  the  use  of  money 
for  one  year,  how  many  dollars  should  be  paid  for  the  use 
of  $100  for  one  year  ?  "  For  the  use  of  $300  for  one  year  ? 
For  the  use  of  $500  for, one  year? 

2.  If  6%  of  the  sum  lent  is  charged  for  the  use  of  money 
for  one  year,  how  many  dollars  should  be  paid  for  the  use 
of  $450  for  one  year  ?  For  the  use  of  $275  for  one  year  ? 
For  the  use  of  $242.75  for  one  year  ?    ^  ^  ^  -  - 

'  3.  If  4%  of  the  sum  lent  is  charged  for  the  use  of  money 
for  one  year,  how  many  dollars  should  be  paid  for  the  use 
of  $100  for  2  years  ?  For  the  use  of  $100  for  3  years  ?  For 
the  use  of  $300  for  4  years  ?    .. 

4.  If  6%  of  the  sum  lent  is  charged  for  the  use  of  money 
for  one  year,  how  many  dollars  should  be  paid  for  the  use 
of  $100*^  for  one-half  of  a  year?  For  the  use  of  $100  for 
one-third  of  a  year  ?     For  the  use  of  $100  for  2  months  ? 

5.  At  6%  a  year,  find  the  interest  on  $300  for  2  years 
and  6  months  ;  on  $450  for  73  days ;  on  $720  for  3  years 
and  146  days. 
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6.  At  5/^  i)C'r  annum,  tind  the  interest  on  $400  for  U 
years  ;  on  $725  for  2^  years  ;  on  $620.40  for  219  days. 

7.  PMnd  the  simple  interest  on 

(a.)  $1200       for  3     years  at  4%  per  annum. 

{b)  $1750  "  2|  ^    "  ''  3%     '^       '' 

(c)  $926.50       "  24,       -  "  6%     -       - 

((i)  $1827.60     "  2         "     and  4  mos.     "  6%     " 
(6>)  $925.40       -  4  "       "    5     -        "  4%     ''       '' 

(/)$1000  "  2         "        ''65  days  "5%     ''       " 

(a)  $1263.80     "  3         "        "  73      ""^      "  10%  " 
(A)  £1800  12s.  Cd.  for  2  years  and  146  days  at  5%  per 
annum. 

8.  I  loan  $100  for  one  year  at  6%  :  what  sum  should  he 
returned  to  me  at  the  end  of  the  year  ? 

9.  Find  the  amount  of  $1200  loaned  for  three  years   at 
!  /  per  annum. 

10.  Find  the  amounts  in  the  different  examples  in  num- 
ber 7  above,  using  8%  in  each  case. 

11.  Find  the  interest  on  $1400  loaned  on  May  1st,  1890, 
;ind  returned  Nov.  14th,  1890,  at  8%  per  annum. 

12.  Find  the  interest  on  $1()50  from  Jan.  1st,   1889,  to 
Oct.  28th,  1890,  at  6%  per  annum. 

13.  Find  the  amount  of  $1275  from  July  4th,   1888,  to 
Jan.  15th,  1890,  at  8%  per  annum. 

^    14.  Bought  a  farm  for  $5,500  to  be  paid  in  6   months. 

with  interest  at  4%  ;  find  the  amount  of  the  payment. 
15.  The  interest  on  $550  for  2  years  is  $44  ;  find  the 

interest  on  $100  for  1  year  at  the  same  rate. 
^^-  16.  The  interest  on  $840  for  1   year  and  146  days   is 

$58.80  ;  find  the  interest  on  $650  for  2  years  at   the   same 

rate. 

17.  What  is  the  rate  per  cent.,   when  the  interest  on 
$1440  for  If  years  is  $72  ? 

18.  Find  the  rate    per   cent,    per   annum    when    $400 
amounts  to  $448  in  3  years. 

19.  $1200  amounts  to  $1290  in  2  years  and  6  months  ; 
lind  the  rate  per  cent,  per  annum.  • 

^     20.  $1500  amounts  to  $1515  from  Oct.  28th  to  Jan.  9th  ; 
fina  ilio  rate  per  cent,  per  annum. 

21.  In  how  many  years  will  $500  amount  to  $600 at  4%  ? 
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22.  In  what  time  will  ^12(10  amount  to  $1340  at  3%? 

23.  In  what  time   will   tlOO  amount   to  $200  at   6%? 
What  would  be  the  amount  of  $579.89  in  the  same  time  ? 

24.  In  what  time  will  $397.19  doable  itself  at  4%? 

25.  In  what  time  will  any  sum  of  money  double  itself 
at3%? 

26.  At  4%  for  3  years,   the  interest  is  what  fraction  of 
the  sum  lent  ? 

27.  At  5%  for  4  years,  the  interest  is  what  fraction  of 
the  principal  ? 

28.  Calculate  what  fraction  the  interest  is  of  the  princi- 
pal in  the  following  : 

(a.)  At  7|%  for  4  years. 
(b.)  At  6|%  for  2  years. 
(c.)  At  3|%  for  6  years. 
(d.)  At  5%  for  20  years. 
(e.)  At  8%  for  6  months. 
(/.)  At  6%  for  4  months. 
Ig.)  At  10%  for  292  days. 

29.  In  one  year  the  interest  is  -\r  of  the  sum  lent ;  in 
how  many  years  will  the  interest  equal  the  sum  lent  ? 

30.  At  5%  per  annum,  in  how  many  years  v.ill  the  in- 
terest equal  the  sum  lent  ? 

31.  In  what  time  will  a  sum  of  money  double  itself  at 
61%?     At  51%?     At2%? 

32.  In  what  time  will  a  sum  of  money  treble  itself  at 
4%?     At6%?     At7i%? 

^  33.  The  rent  of  a  house,  at  $20  a  month,  pays  the  taxes 
at  1|%  of  value  of  house,  and  6i%  on  the  money  invested  : 
what  is  the  value  of  the  house  ? 

>  34.  What  monthly  rent  will  pay  the  taxes  at  1%  of 
value,  and  8%  on  the  money  invested  in  a  house,  for  which 
$8000  was  paid  ? 

35.  What  is  the  rate  per  cent,  per  aniiiim  wlicn  the  in- 
terest on  $511,000  for  5  days  is  $280? 

36.  The  interest  on  $400  for  1  year  at  a  certain  rate, 
tog-etl*er  with  the  interest  on  $500  for  the  same  time  at 
double  that  rate,  amounts  to  $28  ;  find  the  rates. 

37.  The  interest  on  $300  for  2  years  at  a  certain  rate^ 
too-ether  with  the  interest  on  $600  foi-  3  years  at  doul)|e 
that  rate,  is  $105  ;  tind  the  rates, 
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88.  The  interest  on  1^250  for  ti  months  at  a  certain  rate, 
to^^ether  with  the  interest  on  |450  for  1^  years  at  |  of  that 
rate,  is  $25.25  ;  find  the  rates. 

81).   Find  the  amount  of  $100  in  2  years  at  4  %. 

to.  What  sum  amounts  to  $540  in  2  years  at  4  %  ? 

41.  Find  the  sum  which  in  6  months,  at  5  %,  amounts  to 
$820. 

A  42.  What  sum  deposited  in  a  bank  now  at  4  %  will,   in 
'>  months,  amount  to  $1331)  ? 

43.  What  sum  deposited  at  6  %  will,  in  219  days,  amount 
10  enough  to  pay  the  taxes  on  a  building  worth  $50,000, 
taxed  at  15  mills  on  the  dollar? 

44.  A  man  has  an  offer  of  $1500  cash,  or  $1650  in  9 
months  ;  which  is  the  better  offer,  money  being  worth  8  % 
per  annum  ? 

45.  $250  amounts  to  $275  in  a  certain  time.  What  sum 
will  amount  to  $275  in  one-half  of  the  time  ? 

4G.  A  person  borrowed  money  for  8J  years  at  8  per 
cent.,  and  repaid  principal  and  interest  with  $320.  How 
much  was  borrowed  ? 

V  47.  A  person  borrowed  money  for  two  years.  For  the 
first  year  he  paid  5  %,  and  the  second  year  6  %.  At  the 
end  of  the  time  he  paid  back  $166.  How  much  was  bor- 
rowed ? 

48.  ""  To  find  the  interest  on  a  sum  of  money  at  6  %,  mul- 
tiply the  su^m  by  one-half  of  the  number  of  months,  and 
remove  the  decimal  point  two  places  to  the  left."  Explain 
the  rale. 

49.  A  offers  for  a  house  $2180,  payable  at  the  end  of  3 
years  ;  B  offers  $455  cash  and  $455  at  the  end  of  each  year 
for  3  years  ;  C  offers  $1600  cash.  Which  of  these  is  the 
best  offer,  money  being  worth  8J  per  cent.  ? 

f  50.  If  I  borrow  $1200  for  3  years  at  5%,  with  the  under- 
standing that  the  interest  due  at  the  end  of  each  year  shall 
form  part  of  the  principal  for  the  next  year,  how  much 
shall  I  have  to  pay  at  the  end  of  the  3  years  ? 
IN  51.  A  man  engaged  in  business  was  making  15%  each 
year  on  his  capital  of  $15000  ;  he  gave  up  his  business  at 
a  sacrifice  of  10%  of  his  capital,  and  loaned  his  money  at 
8%  ;  what  amount  of  income  did  he  lose  yearly  ? 
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>  52.  A  dealer  bought  .1^2000  worth  of  Hour  on  6  months' 

credit,   and  sold  it  immediately  for    12J%   advance.     If 

from  the  proceeds  he  deposited  in  the  bank  sufficient  money 

to  amount  to  the  $2000  at  the  end  of  the  six  months,  rate 

5%,   what  sum  had  he  left  ? 

1  53.   What  does  a  dealer  gain  by  buying  goods  for  $2500 

at  6  months'  credit,  and  selling  immediately  for  $2800, 

banks  paying"  6%  on  deposits  ? 

/^-  54.  The  interest  on  a  sum  of  money  amounts  to  y^  of  the 

sum  in  7J  years ;  find  the  rate  per  cent. 

55.  The  interest  on  $5000  in  a  certain  time  amounts  to  | 
the  interest  on  $100,000  for  1  month  at  6%  ;  find  the  time. 

56.  In  what  time  will  $1.38^  amount  to  $1.66|,  at  5% 
per  annum  ? 

BANK  DISCOUNT. 

1 .  I  have  in  my  possession  the  written  promise  of  John 
Jones  to  pay  me,  or  any  person  I  may  name,  $1200  at  the 
end  of  90  days  ;  the  Bank  of  Commerce  gives  me  $1200,  less 
the  interest  on  it  for  93  days  at  6%,  for  my  claim  against 
Jones.    How  much  do  I  receive  ? 

2.  $500^^.  Toronto,  June  1st,  1890. 
Four  months  after  date  I  promise  to  pay  John  Jones,  or 

order,  the  sum  of  Five  Hundred  -^^^  Dollars,  at  Dominion 
Bank  here.     Value  received.  Henry  Smith. 

{a)  On  what  date  will  this  note  be  paid  by  Smith  ? 

(6)  If  Jones  sells  this  note  to  a  bank  on  June  15th,  how 
many  davs'  interest  will  the  bank  deduct  from  the  amount 
of  it"? 

(c)  How  much  will  Jones  receive  if  the  bank  discounts 
at  6%  ? 

[d)  What  is  the  discount  ? 

Find  (a)  the  day  of  maturity,  (h)  the  time  between 
day  of  discount  and  day  of  maturity,  (c)  the  discount,  (d) 
the  proceeds  of  the  following  notes  : 

3.  $1000,-0o0o.  Hamilton,  March  1st,  1890. 
Six  months  after  date  I  promise  to  pay  Oliver  Bland,  or 

order,  the  sum  of  One  Thousand  -^j^  Dollars,  at  my  office 
here.     Value  received.  John  Rmith. 

Discounted,  June  4th,  1890,  at  5%. 
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4.  $2356/^V  Toronto,  Feb.  14th,1890. 
Sixty  days  after  date  I  i)i'omise  to  pay  to  the  order  of 

Frank  Smith,  Two  Thousand  Three  Hnndred  and  Fifty- 
six  -{j^jj  Dollars,  at  Imperial  Bank  here.     Value  received. 
Discounted  immediately  at  6%.  G.  Brown. 

5.  $1250//^.  Parkdale,  Jan.  15th,  1890. 
Three  months  after  date  I  promise  to  pay  to  Dan.  Wright, 

or  order,  the  sum  of  One  Thousand  Two  Hundred  and 
Fifty  -^-^j^  Dollars,  at  Standard  Bank  here.     Value  received. 

Samuel  Nattrass. 
Discounted  Feb.  1st,  1890,  at  6J%. 

6.  $5640f^V-  Barrie,  Ont.,  May  28rd,  1888. 
Four  months  from  date  I  promise  to  pay  James  French, 

or  order,  at  my  office  here,  the  sum  of  Five  Thousand  Six 
Hundred  and  Forty  ^y^  Dollars.     Value  received. 

Abram  Wilkes. 

Discounted  July  2nd,  1888,  at  8%. 
>7.     $2769 j^oV  Grimsby,  Ont.,  Dec.  1st,  1889. 

Ninety  days  from  date  I  promise  to  pay  William  Barker, 
or  order,  the  sum  of  Two  Thousand  Seven  Hundred  and 
Sixty-nine  ■^^^y  Dollars.      Value  received. 

Ernf:st  Smith. 

Discounted  Dec.  24th,  at  6%. 

8.  $2753-7^.  Harriston,  April  1st,  1890. 
Four  months  after  date  I  promise  to  pay  Thomas  Wright, 

or  order,  the  sum  of  Two  Hundred  and  Seventy-five  ^^ 
Dollars.     Value  received.  Thomas  Jones. 

Discounted  June  4th,  1890,  at  8%. 

9.  $4000t«oO_.  Toronto,  Ncm.  29th,  1889. 
Three  months  after  date  I  promise  to  pay  George  Holmes, 

or  order,  the  sum  of  Four  Thousand  y'y^  Dollars  at  Bank 
of  Commerce  here.         Value  received.  Sam  Smith. 

Discounted  Dec.  1st,  1889,  at  8%. 

10.  $1234^vV  New  York,  May  5th,  1890. 
Six  months  after  date  I  promise  to  pay  Henry  Yorker, 

or  order,  the  sum  of  One  Thousand  Two  Hundred  and 
Thirty-four  and  yVW  Dollars,  at  First  National  Bank  here. 
Value  received.  George  Gould. 

Discounted  June  4th,  18.)0,  at  6%. 
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11.  $400,%«,.  Port  Hope,  Jan.  29th,  1890. 
Thirty  days  after  date  I  promise  to  pay  William  James, 

or  order,  the  sum  of  Four  Hundred  ~^^^^J  Dollars,  at  Bank 
of  Toronto  here.     Value  received.  Henry  Scott. 

Discounted  immediately  at  8%. 

12.  $576-,y^.  Whitby,  Feb.  3rd,  1888. 
Four  months  after  date,  we  promise  to  pay  to  the  order 

of  Charles  Beemer  the  sum  of  P'ive  Hundred  and  Seventy- 
six  and  y,/(y  Dollars,  at  our  office  here.     Value  received. 

A.   WiLMOT  &  Co, 
Discounted  Mar.  1st,  1888,  at  8  %. 

13.  $480^.  Paris,  Feb.  6th,  1887. 
Three  months  after  date,  I  promise  to  pay  Samuel  Cole, 

or  order,  the  sum  of  Four  Hundred  and  Eighty  Dollars, 
at  the  Standard  Bank  here,  with  interest  at  5  %.  Value 
received.  Thomas  Johnson. 

Discounted  Feb.  18th,  1887,  at  G  %. 

14.  $2000^^.  Toronto,  Mar.  4th,  1889. 
Sixty  days  after  date,  I  promise  to  pay  to  the  order  of 

Henry  Graham  the  sum  of  Two  Thousand  Dollars,  at  the 
Imperial  Bank  here,  with  interest  at  6%.     Value  received. 

Alexander  McCuaig. 
Discounted  immediately^  at  8  %. 

15.  $4200^^.  Port  Hope,  Aug.  25th,  1887. 
Ninety  days  after  date,  I  promise  to  pay  Thomas  Scott, 

or  order,  the  sum  of  Four  Thousand  Two  Hundred  Dollars, 
at  the  Bank  of  Montreal  here,  with  interest  at  7  %.  Value 
received.  George  Kelly. 

,   Discounted  Sept.  1st,  at  8  %. 

^16.  When  must  notes  dated  and  drawn  as  follows  heT 
^aid : — 

(a)  Jan.    30th,  at  1  month  ?         vj  Jo  • 

(b)  Jan.    29th,  at  1  month  ?  '      y^ 

(c)  Jan.    28th,  1888,  at  1  month?  i' 

(d)  Dec.    31st,  at  2  months?  i-,-^^ 

(e)  Nov.  29th,  at  3  months  ?  ,' , 

17.  The  interest  on  any  sum  for  73  days,  at  5  %,  is 
what  fraction  of  the  sum  lent  ? 

^;^  18.  The  interest  on  a  note  for  95  days,  at  6%,  is  what 
fraction  of  the  amount  of  the  note  ? 
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19.  A  bank  discounts  a  02-day  note  at  6  %.  Find  what 
fraction  the  discount  is  of  the  face  value  of  the  note. 

20.  A  bank  charges  what  fraction  of  the  face  of  a  note, 
when  discounted  73  days  before  it  matures^  at  10  %  ? 

21.  What  fraction  of  the  face  value  of  a  note  does  one 
receive  from  a  bank  which  discounts  it  at  6  %,  90  days 
before  it  is  due  ?  ,   . 

22.  A  note  is  discounted  60  days  before  due  at  8  %,  and 
the  proceeds  amount  to  $360.20.  Find  the  face  value  of 
the  note. 

23.  What  must  be  the  face  value  of.  a  note  made  June 
1st  at  3  months,  and  discounted  immediately  at  8  %,  to 
produce  $870  ? 

24.  What  must  be  the  ftice  value  of  a  note  made  May 
25th  at  4  months,  and  discounted  June  3rd  at  6  %,  to  pro- 
duce $357.98  ? 

V  25.  A  note  for  $730  was  discounted  45  days  before  it 
matured  and  produced  $724.60.  What  was  the  rate  of 
discount  ? 

26.  A  man  received  from  a  bank  $990  for  a  note  of 
$1000,  73  days  before  it  was  due ;  what  was  the  rate  of 
discount  ? 

27.  The  discount  on  a  note  for  $1825,  which  matures  on 
Aug.  1st,  and  was  discounted  on  June  4th,  was  $20.30 ; 
find  the  rate  of  discount. 

28.  The  discount  on  a  note  of  $1460,  discounted  40  days 
before  it  was  legally  due,  was  $20 ;  find  the  rate  of  dis- 
count. 

;  29.  For  what  sum  must  a  note  be  drawn  on  June  1st, 
1890,  payable  in  90  days,  so  that  when  it  is  discounted  on 
June  14th,  at  8%,  the  proceeds  will  amount  to  $358.60? 

30.  A  note  for  $1460,  discounted  on  May  23rd,  1888,  at 
6%,  yielded  $1448.48.  When  was  the  note  nominally 
due  ? 

31.  A  ninetv-day  note,  for  $292,  was  discounted  on 
Dec.  20th,  1887,  at  8%,  and  yielded  $289.12.  On  what 
date  was  the  note  drawn  ? 

32.  A  sixty-day  note,  for  $1200,  with  interest  at  6%,  is 
discounted  on  the  day  it  is  made  at  6%.  Find  the  pro- 
ceeds. 

12 
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PARTIAL  PAYMENTS. 
$3500^^  Toronto,  March  1st,  1888. 

On  demand,  I  promise  to  pay  Henry  Reid,  or  Order,  the 
sum  of  Three  Thousand  Five  Hundred  Dollars,  for  value 
received,  with  interest  at  5  per  cent  per  annum. 

Thomas  Knott. 
On  this  note  the  following  payments  were  made  : 
May  13th,  1888,"^  seSOO. 
Sept.   6th,   1888,  $1000. 

1.  What  amount  of  interest  was  due  on  May  13th  ? 

2.  By  how  much  did  the  payment  on  May  13th  exceed 
the  interest  due  ? 

3.  By  how  much  does  the  payment  reduce  the  principal  ? 

4.  What  amount  of  interest  was  due  on  Sept.  6th  ? 

5.  By  how  much  did  the  payment  on  Sept.  6th,  exceed 
the  interest  due  ? 

6.  What  amount  did  Knott  owe  Reid  after  making  the 
payment  on  Sept.  6th  ? 

i^  7.  How  much  was  due  Reid  on  Nov.  18th,  1888  ? 
$5000^^  Toronto,  May  3rd,  1889. 

On  demand,  I  promise  to  pay  Thomas  Scott,  or  Order, 
the  sum  of  Five  Thousand  Dollars,  for  value  received, 
with  interest  at  6%  per  annum.  George  Cole. 

The  note  was  endorsed  as  follows  : 
July   15th,    1889,  $40. 
Sept.  28th,    1889,  $1200. 

8.  What  amount  of  interest  was  due  on  July  15th  ? 

9.  By  how  much  does  the  interest  due  on  July  15th  ex- 
ceed the  payment  made  on  that  date  ? 

Note. — If  the  payment  made  at  any  time  is  less  than  the  interest  due 
at  that  time,  this  payment  is  added  (without  interest)  to  the  next  suc- 
ceeding payment,  and  no  reduction  of  principal  is  made  until  the  sum 
of  tlie  payments  exceeds  the  interest  due  at  the  time  of  the  last  pay- 
ment. 

10.  What  is  the  whole  amount  of  interest  due  on  Sept. 
28th? 

11.  By  how  much  does  the  amount  of  the  two  payments 
exceed  the  interest  due  ? 

12.  How  much  does  Cole  owe  Scott  on  Jan.  1st,  1890  ? 
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$400^.  MiMico,  Jan.  1st,  1890. 

On  demand,  I  promise  to  pay  William  Hill,  or  Order, 
the  sum  of  Four  Hundred  Dollars,  for  value  received, 
with  interest  at  (i  %  per  annuni.  Calvin  Kemp. 

On  this  note  the  following*  amounts  were  paid : — 
March  15th,  1890,  $20. 
July    10th,       'f     $6. 
Sept.    20th,       ••     $150. 
\    13.  How  much  was  due  on  Dec.  24th,  1890  ? 

14.  The  following  payments  were  made  on  a  demand 
note  for  llOOO,  drawn  March  1st,  1888,  bearing  interest  at 
8%  :  June  1st,  1888,  $300;  Sept.  1st,  1888,  $10;  Jan.  1st, 
1889,  $100 ;  June  1st,  1889,  $400.  How  much  was  due  on 
June  1st,  1890  ? 

15.  A  man  bought  a  city  lot  for  $2000,  giving  $500 
cash,  and  making  an  agreement  to  pay  6  %  interest  on  the 
balance,  with  the  privilege  of  paykig  off  any  part  of  the 
principal  at  any  time  when  interest  has  been  paid  up  to 
date.  The  transaction  took  place  on  April  1st,  1889.  On 
Sept.  1st,  1889,  he  paid  $500  ;  on  Jan.  1st,  1890,  he  paid 
$600.     How  much  remained  due  on  June  lst_,  1890? 

16.  On  a  demand  note  of  $950,  made  Jan.  25th,  1888, 
bearing  interest  at  7  %  per  annum,  the  following  payments 
were  made :  March  2nd,  1888,  $225 ;  May  5th,  1888, 
$174.19 ;  June  29th,  1888,  $187.50.  What  sum  was  due 
on  Jan.  1st,  1889  ? 

17.  A  mortgage  for  $3400,  dated  Sept.  13th,  1886,  had 
endorsed  upon  it  the  following  sums  :  April  20th,  1887, 
$800 ;  July  2nd,  1887,  $600  ;  July  2nd,  1888,  $1000.  How 
much  would  pay  off  the  mortgage  on  Jan.  2nd,  1889,  the 
mortgage  bearing  interest  at  5  %  ? 

$2000^^  London,  Jan.  4th,  1888. 

One  year  after  date,  for  value  received,  I  promise  to 
pay  Mack  Jones,  or  order,  the  sum  of  Two  Thousand  Dol- 
lars, at  Molson's  bank  here.  William  Kerr. 

On  Jan.  7th,  1889,  Jones  paid  on  this  note  $1200,  agree- 
ing to  pay  interest  at  8  %  per  annum  until  he  paid  the 
balance.  He  made  the  following  payments  ;  April  7th, 
1889,  $300;  June  7th,  1889,  $200. 

18.  How  much  remained  due  on  Dec.  7th,  1889?  (Rec- 
kon time  by  months). 
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19.  I  borrowed  $600  on  June  30th,  1888,  agreeing  to 
pay  7J  %  interest  on  tlie  principal,  reserving  the  right  to 
pay  off  any  part  of  the  principal  when  the  interest  is  paid 
up  to  date.  On  Sept.  1 1th,  1888,  I  paid  $200 ;  on  June  30th, 
1889,  I  paid  $150  ;  what  payment  made  on  Jan  31st, 
1891,  cancelled  the  debt? 
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1.  The  interest  on  $100  for  5  days  equals  the  interest 
on  what  sum  for  1  day  ? 

2.  On  what  sum  does  the  interest  for  1  day  equal  the 
interest  on  $50  for  10  days  ? 

3.  The  interest  on  $125  for  4  days  equals  the  interest 
on  what  sum  for  1  day  ? 

4.  The  interest  on  $"^00  for  1  day  equals  the  interest  on 
$50  for  how  many  days  ? 

5.  How  many  days'  use  of  $40  is  equal  to  the  use  of 
$600  for  1  day  ? 

6.  How  many  days'  use  of  $60  is  equal  to  the  use  of 
$900  for  1  day? 

7.  How  many  days'  interest  on  $50  is  equal  to  12  days' 
interest  on  $62.50? 

8.  Jones  loans  me  $200  for  4  months  ;  for  how  many 
months  should  I  loan  him  $160  to  balance  the  favour  ? 

f  9.  HoAv  many  months'  use  of  $1000  is  equal  to  the  use 
of  $600  for  5  months  ? 

10.  Smith  loaned  me  $300  for  4  months,  $500  for  3 
months,  and  $450  for  2  months  ;  how  much  money  loaned 
Smith  for  1  month  would  balance  the  favour  ? 

,11.  I  owe  $400,  due  in  6  months,  and  $100,  due  in  11 
months  ;  when  mav  I  pay  $500  and  equitably  cancel  the 
debt? 

12.  I  owe  $500,  due  6  months  ago  ;  $800,  due  IJmontlTs 
ago ;  how  many  months'  interest  should  I  pay  on 
(^S33  +  $500),  in  addition  to  paying  $1300,  to  cancel  my 
indebtedness  ?  ,  , .  -J    ^''    ' 
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\  13.  Bouglit    I'mni    Morton   &   Co.,    goods    on    following      >  • 
terms  : — Goods  worth   ^1700,  cash  ;  $1500  payable  in  2()/'"vi(tu    a< 
days  ;  $1700  payable  in  40  days  ;  at  what  time  mi^ht  th^i,.^^ ifpt,  ^ 
$4000  be  paid  in  one  payment  ? 

14.  Find  the  equated  time  of  payment  of  the  foHowing  : 
$100  due  in  30  days  ;  $800  due  in*  40  days  ;  $600  due  in 
()0  days, 

15.  Boaght  from  P'aton  &  Co.,  goods  amounting  to  $2400 
on  the  following  terms  :  $400  cash,  $1200  due  in  10  days,    ^ 
$8(X)  due  in  30  days  ;  find  the  equated  time  of  payment. 

1().  Find  the  average  term  of  credit  of  $500  due  in  10 
days,  $()00  due  in  12  days,  and  $900  in  22  days. 
X  17.  A  man  owes  a  debt  of  $2400,  due  in  six  months.    He       ^ 
pays  J  of  it  in  3  months,  J  of  it  in  5  months  ;  when  does-^ 
the  remainder  become  due  ? 

18.  A  merchant  bought  on  Jan.  2nd,  goods  on  the  fol- 
lowing terms  of  credit :  $1200  cash,  $1800  due  in  30  days, 
and  $1000  due  in  40  days  ;  what  is  the  average  term  of 
credit  ? 

19.  Bought  from  A.  White  &  Co.,  on  June  3rd,  goods  as 
follows  :  $1800  cash,  $2400  on  30  days,  $800  on  60  days. 
I  settled  by  paying  $4000  cash  and  giving  my  note  for 
the  balance.     Find  the  time  of  the  note. 

20.  A  debt  of  $5000  is  due  in  40  days  ;  $2000  is  paid 
15  days  before  the  debt  is  due,  and  $1500,  12  days  before 
the  debt  is  due  ;  when  should  the  balance  be  paid  ? 

21.  Find  tlie  average  term  of  credit,  and  the  equated 
time  of  payment  from  June  1st,  of  $400  due  in  30  days, 
$600  due  in  40  days,  and  $500  due  in  60  days. 

22.  A  merchant  bought  goods  from  the  wholesale  house^^, 
as  follows  :  Mar.  4th,  $800  on  30  days'  credit ;  June  15th,  \*"*_. 
81200  on  35  days'  credit.    When  may  the  merchant  equit- 

a  bl y  pay  the  $2000  ?      - ,       *i !    '<  /  ( 

23.  Bought  merchandise  from  Macdonald  &  Co.,  as  fol- 
lows :  Jane  1st,  $400  on  30  days  ;  June  10th,  $850  on  40 
days;  July  8rd,  $1200  on  30  days.  Find  the  equated 
time. 

24.  I  owe  a  friend  $400,  due  40  days  since  ;  $600,  due 
now  ;  $1000,  due  in  30  days  ;  find  the  equated  time. 
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25.  One-lifth  of  a  debt  was  due  lOdaysag-o  ;  one-half  is 

due  now  ;  the  balanee  in  20  days.     Find  the  equated  time 

of  payment. 

\  26.  Find  the  equated  time  of  the  following  sales  : — 
June    20th,  a  bill  of  $500  at  30  days. 
July      4th,  "     "     "      600  "   15      "' 
August  1st,   "     "     "      450  "   60      " 
>•    10th,   "     "     "      800  "  90      " 

S^  27.  Find  when  the  balance  of  the  following-  account 

should  be  paid  : — 

Dr.  John  Jones.  Cr. 


1890.    1 

1890. 

May     1  To  ludse.  at  30  days.  ... 

$800 

May  20 

By  Cash.... 

$1000 

May  loj  1.        ..       M    ..       .1    .  ... 

600 

June  15 

M              ...... 

500 

June  12,  M        „       „  60      .,    .  ... 

1 

1000 

28.  How  much  must  be  paid  Jan.  1st,  1891,  to  balance 
this  account,  allowing  interest  at  8%  per  annum  ? 

29.  What  is  the  equated  time  of  payment  of  the  balance 
of  the  following  account,  allowing  30  days'  credit  on  all 
debit  items  ? 

Dr.  Sam.  Smith.  Cr. 


1890. 
Jan.     5 

To  nidse 

$840 

900 

750' 

1 

800 

Jan.  20 
Feb.     1 
Feb.  15 

11         n          

"         "          

1890.    j 
Feb.    1  By  Cash, 
Feb.  20  .,       ..    . 


$1500 
5C0 


30.  How  niuch  must  be  paid  to  balance  this  account  on 
June  1st,  1890,  allowing  interest  at  6%  ? 
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COMPOUND    INTEREST. 

1.  I  deposit  in  the  Standard  Bank.  $100,  on  which  I  am 
to  receive  interest  at  the  rate  of  4%  per  annum. 

How  much  is  there  to  my  credit  at  the  end  of  1  year  ? 

2.  If  I  leave  the  deposit  and  interest  in  the  bank,  on 
what  sum  should  I  receive  interest  during  the  second  year  ? 

3.  How  much  is  there  to  my  credit  at  the  end  of  2 
years  ? 

4.  On  what  sum  should  I  receive  interest  during-  the 
third  year? 

5.  How  much  is  there  to  my  credit  at  the  end  of  3 
years  ? 

G.  To  what  sum  will  $100  amount  if  left  on  deposit  in 
the  Standard  Bank  for  3  years,  interest  calculated  yearly 
at  4%  ? 

7.  What  is  the  amount  of  $1  in  3  years,  at  4%  per  an- 
num, interest  calculated  yearly? 

8.  What  is  the  amount  of  $100  in  4  years,  at  5%  per  an- 
num, interest  calculated  yearly  ? 

9-  What  is  the  amount  of  $150  in  4  years,  at  5%  per  an- 
num, interest  calculated  yearly  ? 

10.  What  is  the  compound  interest  on  $150  in  4  years, 
at  5%  per  annum,  interest  calculated  yearly  ? 

11.  Find  the  compound  interest  on  $875.25  in  3  years,  at 
4%  per  annum^  interest  calculated  yearly. 

12.  Find  the  compound  interest  on  $1250  in  3  years,  at 
5%  per  annum,  interest  calculated  yearly. 

13.  By  what  fraction  must  any  given  sam  of  money  be 
multiplied  to  give  the  amount  at  compound  interest  for  3 
years,  at  5%  per  annum,  interest  calculated  yearly  ? 

14.  By  what  fraction  must  $525.35  be  multiplied  to  give 
the  amount  at  compoand  interest,  for  4  years,  at  4%  per 
annum,  interest  calculated  yearly? 

•  15.  John  Smith  deposits  $100  in  a  Savings'  Bank  at  the 
beginning  of  each  year,  making  the  first  deposit  Jan.  1st, 
1885.  How  much  will  there  be  to  his  credit  Jan.  1st,  1891, 
the  bank  paying  4%  per  annum,  calculated  yearly? 

16.  What  sum  of  money  will  give  $150  interest  In  3 
years,  at  4"'/  per  annum,  compounded  yearly? 
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17.  Find  the  amount  accunmlated  at  the  end  of  4  years 
by  a  man  who  invests  ^150  now,  and  the  same  sum  at  the 
beginning  of  each  succeeding  year,  at  4%  compound  in- 
terest, calculated  yearly. 

18.  What  is  the  difference  between  the  simple  and  the 
compound  interest  on  $1275  for  3  years,  at  5%,  compounded 
yearly? 

V  19.  The  difference  between  the  simple  and  the  compound 
interest  on  a  certain  sum  for  4  years,  at  6%,  compounded 
yearly^  is  $100.     Find  the  sum. 

20.  What  sum  of  money  loaned  at  4%  per  annum,  com- 
pounded yearly,  will  amount  in  4  years  to  $1200? 

21.  Find  the  amount  of  $1200  in  2  years,  at  6%  per  an- 
num, interest  calculated  and  added  to  the  principal  at  the 
end  of  each  half  year. 

22.  Find  the  interest  on  $1450  in  1  year  and  6  months, 
at  5%  per  annum,  interest  calculated  half  yearly. 

23.  Find  the  amount  of  $1460  in  2  years  and  6  months, 
at  6%  per  annum,  calculated  yearly. 

24.  Find  the  interest  on  $1  in  2  years  and  73  days,  at 
5%  per  annum,  calculated  yearly. 

25.  AVhat  sum  of  money  will  yield  $400  interest  in  2 
years  and  3  months,  at  4%  per  annum^  calculated  yearly  ? 

26.  The  rate  of  increase  of  the  population  of  a  town  is 
10%  per  annum  •  the  increase  in  the  last  4  years  is  13923. 
What  is  the  present  population  ? 

27.  At  5%  per  annum,  interest  added  yearly, 

(a)  What  is  the  amount  of  $100  at  the  end  of  1  year  ? 

Ans.  $105. 
(hj  What  is  the  amount  of  $1  at  the  end  of  1  year  ? 

Ans.  $1.05,  or  $(f^). 

(c)  What  is  the  amount  of  $169.52  at  the  end  of  1  year? 

Ans.  $169.52x1.05,  or 
$169.52  xfi. 

(d)  What  is  the  amount  of  $A  at  the  end  of  1  year  ? 

Ans.  $A  X  1.05,  or  $A  x  |^. 

(e)  What  is  the  amount  of  $1  at  the  end  of  2  years  ?^ 

Ans.  $(1.05)^  or  $(|i)-^. 

(f)  What  is  the  amount  of  $1  at  the  end  of  3  years  ? 

Ans.  $(1.05)^  or  $(|i)^ 
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(g)  What  is  the  {iinoiiiit  of  $i  at  tiie  cud  of  x  years  ? 

Alls.  $(1.05)^  or  $(t:^)^ 

28.  AVhat  is  the  aiiioiiiit  of  $A  at  the  end  of  x  years,  at 
4%  per  annum,  interest  added  yearly? 

Ans.   |.4x(1.04)\ 

29.  What  is  the  amount  of  |1  at  the  end  of  5  years,  at 
3^%  per  annum,  added  yearly?  Ans.  $(1-035)" 

30.  What  is  the  amount  of  $1250  at  the  end  of  4  years 
at  3%  per  annum,  added  yearly  ?       Ans.  $1250  x  (i-03)* 

31.  What  is  the  compound  interest  on  $1250  for  4  years 
at  3%  per  annum,  added  yearly? 

Ans.  $1250^  (1.03)* -1  }- 
X  32.  What  is  the  compound  interest  on  $1500  for  3  years, 
at  4%  per  annum,  added  yearly  ? 

Ans.  $1500  X  ^  (1.04)^^-1  ^ 

33.  Find  the  compound  interest  on  $1781). 25,  for  3  years 
at  4%  per  annum,  added  yearly? 

34.  At  6%"  per  annum,  compounded  yearly,  find  the 
amount  of  $1  in  3|  years. 

35.  Find  the  amount  of  $1  in  2  years  and  9  months,  at 
6%  per  annum,  payable  yearly  ?       Ans.  $(1.06)-  x  (1-045). 

36.  Find  the  compound  interest  on  $1200,  for  2  years 
and  3  months,  at  8%  per  annum,  added  yearly. 

Ans.  $1200^  (1.08)-\l.02)-l  |^. 

37.  What  sum,  at  4%  per  annum,  added  yearly,  will 
amount  in  2J  years  to  $16989-7728? 

38.  Find  the  sum  which^  in  2  years,  at  4%  per  annum, 
payable  half  yearly,  amounts  to  $10824-3216. 

39.  The  compound  interest  on  a  certain  sum  for  2  years 
and  73  days,  at  5%  per  annum,  compounded  yearly,  is 
^$82.82.     Find  the  sum. 

.'     40.  In  how  many  years  will  a  sum  of  money  double  it- 
self at  10%  per  annum,  compounded  yearly  ? 

41.  At  a  certain  rate,  compounded  yearly,  the  ditference 
etween  the  interest  for  the  first  year  and  that  of  the 
second  is  $1,  the  difference  between  the  interest  of  the 
second  year  and  that  of  the  third  year  is  $1.05.  Find  the 
rate  per  cent,  per  annum. 

^  42.  What  rate  per  cent,  per  annum,  compounded  yearly, 
is  equiyalent  to  3%  por  half  year,  compounded  half 
yearly  ? 
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>  43.  What  I'atci  per  cent,  per  lialf  year,  compounded  half 
yearly,  is  equivalent  to  (i%  per  annum,  compounded 
yearly  ? 

44.  A  sum  of  money  at  compound  interest,  added  yearly, 
amounts  to  $121)600"  in  2  years,  and  to  $178506-25  in  4 
years.  Find  the  sum  of  money  and  the  rate  per  cent,  per 
annum. 

45.  $10.50  is  the  compound  interest  on-a  certain  sum 
for  the  second  year,  $11-025  is  that  for  the  third  year. 
Find  the  rate  and  the  sum. 

46.  The  interest  on  a  sum  of  money,  for  one  year,  is 
$50  ;  the  difference  between  the  compound  interest  of  the 
second  year  and  that  of  the  third  is  $2*08  ;  the  difference 
between  that  of  the  third  and  fourth  years  is  $2-1632. 
Find  the  rate  and  the  sum. 

47.  The  compound  interest  on  a  sum  of  money,  for  4 
years,  is  $254-78784.  The  difference  between  the  interest 
of  the  first  year  and  that  of  the  third  is  $4-896 ;  the  dif- 
ference in  the  second  and  fourth  years  is  $5-09184.  Find 
the  rate  and  the  sum. 

48.  The  compound  interest  on  a  sum  of  money,  for  4 
years,  reckoned  yearly,  is  f'^VWi)  ^^  ^he  sum.  Find  the 
rate. 

49.  The  difference  between  the  interest  at  10%  per  an- 
num, added  yearly,  and  that  added  half  yearly^  for  tAvo 
years,  is  $55 -06 J.     Find  the  principal. 

50.  Find  approximately  the  amount  of  $1000  in  10 
years,  at  7%  per  annum,  compounded  yearly. 


«       PRESENT  WORTH  AND  TRUE  DISCOUNT. 

1.  Find  the  amount  of  $100  in  6  months,  at  8%  per 
annum.  '  Ans.  $104. 

2.  What  sum  placed  in  a  bank  now,  at  8%  per  annum, 
will  amount  to  $104  in  6  months  ?  Ans.  $100. 

3.  Smith  owes  Jones  $104^  due  in  6  months.  What 
sum  paid  now  will  cancel  the  debt,  money  being*  worth 
8%  per  annum.  Ans,  $100. 

4.  Find  the  amount  of  $100  in  9  months,  at  8%  per  an- 
num. Ans.  $106. 
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5.  What  sum  placed  at  interest  now,  at  8%  per  annum, 
will  amount  to  163(5  in  9  months  ?  Ans.  |60(). 

G.  Find  the  present  worth  of  $636^  due  in  9  months, 
money  hein^  worth  8%  per  annum.  Ans.  $600. 

7.  Find  the  present  worth  of  $800,  due  in  8  months, 
money  beings  worth  6%  per  annum. 

8.  Find  the  present  value  of  $1,  due  in  6  months,  mone\- 
being  worth  8%  per  annum. 

9.  Find  the  present  value  of  $1,  due  in  1  year  and  8 
months,  money  being  worth  6%  per  annum,  compounded 
yearly. 

10/ Find  the  present  worth  of  $8000,  due  in  2  years, 
banks  paying  4%  per  annum,  interest  calculated  yearly. 

11.  What  sum  should  be  deducted  from  S1200,  due  in  6 
months^  if  the  debt  is  paid  off  now,  money  being  worth  4% 
per  annum  ? 

12.  Find  the  true  discount  of  $1350,  due  in  9  months, 
money  being  worth  5%  per  annum'. 

13.  Find  the  true  discount  of — 

(a)  $485.50,     due  in  146  days,  at  7|%  per  annum. 
(h)  $1250.60,      "     "  1  year"  and  5  months,  at  6%  per 
annum. 

(c)  $1234.56,      "     "  2  years,  at  4%   per  annum,  com- 

pounded yearly. 

(d)  $17684.95,  "     "  3  years  and  219  days,  at  5%  per 

annum,  compounded  yearly. 
(ej  $1  "     "  5  years,  at  5%  per  annum,  com- 

pounded yearly. 

14.  A  farmer  pays  a  yearly  rental  of  $400.  What 
sum  paid  now  would  be  equivalent  to  the  next  three  years' 
rental,  money  being  worth  5%  per  annum  V  ^ 

Note. — Banks  pay  compound  interest  on  deposits. 

15.  What  sum,  paid  at  the  end  of  2  years,  is  equivalent 
to  $400  paid  at  the  end  of  each  year,  for  three  years, 
money  being  worth  4%  per  annum  ? 

16.  A  owes  B  $100,  due  in  2  years  ;  $150,  due  in  3  years  ; 
$200,  due  in  4  years.  What  sum  paid  now  would  cancel 
the  debt,  5%  per  annum  ?  ^  v----'^'^ 

Y  17.  The  rent  of  a  house  is  $25  per  nli()nth,  paid  at  the 
^nd  of  each  quarter.  What  is  the  equivalent  yearly  rental 
paid  in  advance,  4%  per  annum  ? 
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18.  An  estate,  valued  at  $10000,  was  divided  among 
three  heirs,  whose  ages  are  18,  20  and  22  years  respec- 
tively, in  such  a  manner  that  the  value  of  eacli  share 
when  the  recipient  became  of  age  was  the  same.  Find 
the  division,  money  being  worth  5  %  per  annum. 

19.  The  present  worth  of  $a,  due  in  3  years,  is  $b. 
Find  the  present  worth  of  $c,  due  in  2  years. 

20.  The  true  discount  of  $a,  due  in  3  years,  is  |b. 
Find  the  true  discount  of  $a,  due  in  2  years. 

21.  The  interest  for  a  certain  time  and  rate  is-^  of  the 
principal' : — 

(a)  What  is  the  interest  on  $b  ?  Ans.  |r'a. 

(I) J   What  is  the  amount  of  $b  ?  Ans.  $(a  +  b). 

(c)   What  is  the  true  discount  of  $(a  +  b)  ?  Ans.  $a. 

(dj  What  fraction  is  the  true  discount  of  the  amount  ? 

Ans.    — T-- 
a  +  b 

22.  If  the  interest  for  a  certain  time  and  rate  is— of  the 

b 

principal,  And  what  fraction  the  true  disccunt  is  of  the 

amount  for  the  same  time  and  rate.  .  a 

Ans. 


a  +  1) 

23.  Find  what  fraction  the  true  discount  is  of  a  debt, 
due  in  3  years_,  at  5%  per  annum,  simple  interest. 

24.  Find  what  fraction  the  true  discount  is  of  the 
amount,  due  in  2  years,  at  4%  per  annum,  compounded 
half  yearly. 

25.  By  how  much  does  the  amount  exceed  the  present 
wofth  f 

26.  By  how  much  does  the  interest  on  the  amount  ex- 
ceed the  interest  on  the  present  worth? 

27.  The  difference  between  the  interest  and  the  true 
discount  on  the  same  sum,  for  2  years  at  5%  per  annum, 
compounded  yearly,  is  $8.20.     Find  the  sum. 

28.  The  true  discount  of  a  certain  sum,  due  in  21  years, 
at  4%  per  annum^  compounded  half  yearly,  is  $360. 
What  is  the  sum  P 
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29.  The  compound  interest  on  a  certain  sum,  for  a  cer- 
tain time  and  rate,  is  $250  ;  the  true  discount  for  the  same 
time  and  rate  is  $240.     Find  the  sum. 

30.  The  difference  between  the  compound  interest  and 
the  true  discount,  reckoned  for  the  same  time  and  at  the 
same  rate,  is  xxV  of  the  interest.  .  The  time  is  2  years. 


Find  the  rate. 

31.  The  true  discount  for  8  years  is  |^§f  of  the  com- 
pound interest  for  the  same  time.  Find  the  rate  per  cent, 
per  annum,  compounded  yearly. 

82.  The  true  discount  of  $270,  for  -6  months,  is  |30. 
Find  the  discount  on  the  same  sum  for  1  year,  interest 
compounded  half  yearly. 

33.  The  true  discount  of  $2 13,  for  1  year,  is  $51.  Find 
the  discount  on  the  same  sum  for  6  months,  interest  com- 
pounded half  yearly. 

34.  The  compound  interest  on  a  certain  sum  for  the 
second  jQ^v  is  $49.92,  and  for  the  third  year  $51-9168. 
Find  the  sum  and  the  rate  per  cent.,  compounded  yearly. 

35.  The  difference  between  the  compound  interest  on  a 
certain  sum,  for  the  first  and  second  years,  is  $2.40 ;  the 
difference  foi*  the  second  and  third  years  is  $2-496.  Find 
the  sum  and  the  rate  per  cent.,  compounded  yearly. 

36.  The  difference  between  the  compound  interest  on  a 
certain  sum,  for  the  first  and  fourth  years,  is  $12.61. 
Find  the  difference  between  the  interest  for  the  third  year 
and  that  of  the  seventh,  at  5%,  compounded  yearly. 

37.  Find  the  sum  of  money  whose  true  discount  for  one 
year,  at  10%,  is  greater  by  $3/^^-  than  the  sum  of  the  true 
discounts  of  one-half  of  it  at  8%,  and  the  other  half  at  12%, 
for  one-  year. 

38.  Bought  a  ftirm  for  $10000,  payable  one-half  cash, 
the  remainder  in  1  year,  with  interest  at  6%.  I  sell  im- 
mediately for  $12000,  payable  in  3  months,  with  interest 
at  4%.  What  is  my  present  gain,  money  being  worth  5% 
per  annum  ? 

39.  Show  that  the  true  discount  is  the  present  worth  of 
the  interest,  for  the  same  time  and  rate. 

40.  A  town  borrows  $12000,  to  be  repaid,  principal  and 
interest,  in  4  equal  annual  payments.  I'ind  the  annual 
payment,  money  being  worth  6%  per  annum. 
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41.  A  sum  of  money  in  2  years,  at  compoand  inter- 
est, added  yearly,  amounts  to  $1389.15  ;  the  present  worth 
of  the  sum  for  1  year  is  $1200.  Find  the  rate  and  the 
sum. 

42.  The  difference  between  the  present  worth  of  a  sum 
of  money,  due  in  2  years,  and  that  of  the  same  sum, 
due  in  4  years,  is  $5.10 ;  the  difference  in  the  case  of  3 
and  5  years  is  $5.00.  Find  the  value  of  money  per  cent, 
per  annam. 

ANNUITIES. 

1.  What  sum  of  money,  loaned  at  4%  per  annum,  ii\ter 
est  payable  yearly,  will  yield  an  annual  income  of  $300  ? 

2.  What  sum  of  money^  loaned  at  5%  per  annum,  inter- 
est payable  yearly,  will  yield  an  annual  income  of  $350  ? 

3.  A  farm  yields  a  rental  of  $400  yearly.  What  is  the 
value  of  the  farm,  money  being*  worth  6%  per  annum? 

4.  What  is  the  present  value  of  a  perpetual  annuity  of 
$250,  money  being*  worth  4%  per  annum,  payable  yearly? 

5.  What  sum  must  be  paid  for  a  perpetual  annuity  of 
$450,  to  secure  4J%  per  annum  on  the  money  paid  ? 

fi.  What  is  the  present  value  of  a  perpetual  annuity  of 
$400,  the  first  instalment  to  be  paid  at  the  end  of  5  years, 
calculated  at  5%  per  annum? 

Solution. — The  value  of  a  perpetuity  of  $400  is  $8000. 
The  present  worth  of  $8000 

due  in  4  years  is  $8000  x  (f  ?)^  Ans. 

Note. — An  annuity  begins,  not  at  the  time  of  the  first  payment,  but 
one  annuity  interval  before. 

7.  What  is  the  present  value  of  a  perpetual  annuity  of 
$250,  the  first  payment  to  be  made  at  the  end  of  6  years, 
calculated  at  4%  per  annum  ? 

8.  Find  the  present  value  of  a  perpetual  annuity  of  $200, 
the  first  instalment  to  be  paid  at  the  end  of  5  years,  calcu- 
lated at  4%,  yearly. 

9.  Find  how  much  should  be  paid  for  a  perpetual  annu- 
ity of  $100,  deferred  7  years,  calculated  at  5%,  yearly. 

10.  Find  how  much  should  be  paid  for  a  perpetual  annu- 
ity of  $100,  deferred  3  years,  calculated  at  5%,  yearly. 
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11.  Find  the  present  value  of  an  annuity  of  $100,  de- 
ferred 3  years,  and  to  run  4  years ;  calculated  at  5%, 
yearly. 

Solution. — Take  the  difference  of  the  results  in  exam- 
ples 9  and  10. 

12.  Find  the  present  value  of  an  annuity,  deferred  1 
year,  and  to  run  4  years  ;  calculated  at  5%,  yearly. 

13.  Find  the  present  value  of  an  annual  payment  of  $80, 
paid  at  the  end  of  each  year,  for  4  years,  the  first  pay- 
ment being  made  at  the  end  of  6  months,  money  being- 
worth  4%,  payable  half  yearly. 

14.  What  sum  invested  now,  at  5%,  compound  interest, 
payable  yearly,  will,  at  the  end  of  4  years,  provide  for  a 
perpetual  annuity  of  $200  ? 

15.  A  village  can  raise  by  taxation  $4000  a  year  ;  of 
this  sum  $3200  is  required  for  ordinary  expenditure. 
What  amount  of  money  can  they  raise  for  a  waterworks 
system,  by  paying  the  $800  as  an  annuity  for  10  years, 
money  being  worth  5%,  payable  yearly  ? 

16.  What  annuity,  paid- at  the  end  of  each  year,  for  the 
next  6  years,  can  be  purchased  for  $12000,  money  being 
worth  4%  per  annum,  payable  yearly? 

17.  What  sum  of  money,  deposited  at  the  end  of  each 
year,  for  the  next  ten  years,  will  then  be  sufficient  to  pur- 
chase a  perpetual  annuity  of  $40,  money  being  worth  6%, 
yearly  ? 

18.  What  sum  of  money,  depot^ited  at  the  end  of  each 
year,  for  the  next  five  years,  will  then  be  sufficient  to 
purchase  a  perpetual  annuity  of  $50,  deferred  2  years, 
money  being  worth  6%,  yearly  ? 

19.  What  sum  of  money,  deposited  at  the  end  of  each 
year,  for  the  next  six  years,  will  then  be  sufficient  to  pur- 
chase an  annuity  of  $500,  deferred  2  years,  to  run  5  years, 
money  being  worth  4%  per  annum,  payable  yearly? 

20.  A  town  issues  debentures  for  $12000,  bearing  inter- 
est at  6%,  payable  yearly,  and  to  run  5  years.     For  what 
sum  should  thev  sell,  money  being  worth  5%,  yearly  ? 
Present  value  =  $720^  lf  +  (lf)' +(It)^ +  (lf)' +(It)'  K 

+  $12000  X  (ffj\ 
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21.  A  village  offers  for  sale  debentures,  to  run  5  years, 
bearing  interest  at  6%  per  annum.  At  what  rate  should 
they  sell,  money  being  worth  4%  per  annum,  payable 
yearly  ? 

Value  of  $100  debenture 

= ^6  Of + mr + m' + mr + (ii)n  • 

+  |100x(||)^ 

22.  A  man  agrees  to  pay  for  a  farm  $1600  a  year,  for 
5  years.  What  sum  paid  now  would  •  be  equivalent  to 
this  price,  money  being  worth  4%  per  annum,  payable 
yearly  ? 

23.  Find  the  present  value  of  an  annuity  of  $200,  pay- 
able for  12  years^  the  first  payment  to  be  made  at  the  end 
of  2  years,  money  at  3%  per  annum,  yearly. 

24.  Find  the  present  value  of  an  annuity  of  $400,  pay- 
able half  yearly,  the  first  payment  to  be  made  at  the  end 
of  1  year,  money  being  worth  4%  per  annum,  compounded 
half  yearly. 

25.  A  mortgage  of  $5000,  bearing  interest  at  6%  per 
annam,  payable  yearly,  has  10  y^ars  to  run.  Find  its 
present  value,  money  being  worth  5%  per  annum^  pay- 
able half  yearly. 

26.  A  mortgage  of  $4000,  bearing  interest  at  51%  per 
annum,  payable  half  yearly,  has  5  years  and  3  months  to 
ru^,  the  next  payment  of  interest  being  due  in  3  months. 
Find  its  present  value,  money  being  worth  5%  per  annum, 
payable  half  yearly. 

27.  A  town  borrows  $12000,  to  be  repaid  in  20  equal 
annual  instalments.  Find  the  amount  of  the  annual  pay- 
ment, calculated  at  5%  per  annum. 

28.  Find  the  present  value  of  an  annuity  of  $1000,  to 
run  15  years,  the  first  payment  to  be  made  at  the  end  of 
1  year,  calculated  at  4%  per  annum. 

29.  Find  the  present  value  of  an  annuity  of  $600,  to  run 
19  years,  the  first  paym.ent  to  be  made  at  the  end  of  5 
years,  calculated  at  5%  per  annum. 

30.  Find  the  present  value  of  a  perpetual  annuity  of 
$450,  to  begin  in  15  years,  money  being  worth  4i%  per 
annum. 
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31.  A  mortgrage  of  $2500,  bearing  interest  at  8%  per 
annum,  payable  half  yearly,  has  four  years  to  run.  Find 
its  present  value,  calculated  at  6%  per  annum,  payable 
half  yearly. 

32.  Find  the  amount  accumulated  at  the  end  of  15 
years,  by  a  person  who  deiwsits  in  a  bank  at  the  beg-in- 
ning  of  each  year  the  sum  of  $200,  the  bank  paying  4% 
interest,  compounded  half  yearly. 

33.  A  farm  bears  a  mortgage  of  $3000,  at  8  %,  interest 
payable  half  yearly ;  the  mortgage  has  5  years  to  run. 
What  sum  paid  now  would  be  equivalent  to  reducing  the 
interest  on  the  mortgage  to  5%,  money  being  worth  4% 
per  annum,  payable  half  yearly  ? 

34.  A  father  dying  left  four  sons.  He  bequeathed  a 
perpetuity  which  he  owned  in  the  following  manner :  the 
eldest  was  to  have  the  income  for  the  first  year  ;  the  next 
in  age,  the  second  year,  and  so  on.  Find  the  comparative 
values  of  the  sons'  shares,  money  worth  4%,  added  yearly. 

35.  A  man  pays  $150  yearly,  for  15  years,  for  an  en- 
dowment policy  of  $2500.  Find  the  accumulated  value  of 
the  payments,  reckoning  money  worth  6%  per  annum. 

36.  What  annual  deposit,  for  15  years,  at  5%  per  an- 
num, calculated  yearly,  will  amount  to  $5000  ? 

37.  A  man  pays  $240  yearly,  for  15  years,  for  an  en- 
dowment policy  of  $4000.  '  Reckoning  money  worth  6% 
per  annum,  payable  yearly,  how  much  is  he  paying  each 
year  for  the  life  risk  ? 

38.  What  is  the  present  value  of  a  mortgage  of  $5000, 
bearing  interest  at  6%,  payable  yearly,  having  5  years 
and  6  months  to  run,  the  next  payment  of  interest  being 
due  in  6  months,  money  being  worth  5%  per  annum,  pay- 
able yearly  ? 

39.  Money  is  worth  4%  per  annum,  payable  yearly.  At 
what  price  should  City  of  Toronto  Bonds  sell,  bearihg  in- 
terest at  5%,  payable  yearly,  and  having  6  years  to  run  ? 

40.  A  man  buys  a  piano,  giving  his  note  for  $350,  re- 
newable at  the  end  of  3  months,  less  the  quarterly  instal- 
ment of  $25  ;  for  the  first  9  months  no  interest  is  charged  ; 
after  that  time,  interest  is  paid  eaoh  quarter,  at  the  rate 
of  6%.  What  cash  price  is  equivalent  to  this,  money  be- 
ing worth  5%  per  annum  ? 
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41.  By  paying-  $105  a  year,  for  ten  years,  a  man  secured 
an  endoAvment  policy  of  $1000.  How  much  more  did  he 
pay  each  year  than  enough  to  amount  to  the  $1000,  reck- 
oning money  worth  6%  per  annum  ? 

42.  The  Equitable  Life  Assurance  Society  offer  'straight' 
insurance  to  a  man,  29  years  of  age,  for  an  annual  pre- 
miam  of  $22.07  on  each  $1000;  to  the  same  man  they 
offer  a  ten-year  endowment  policy  for  $104.43,  the  pre- 
miums in  each  case  being  paid  at  the  beginning  of  the 
year.  The  man  takes  out  a  straight  life  policy  for  $1000, 
and  deposits  in  a  savings'  bank  $82.36,  which  pays  4%  a 
year,  compounded  yearly.  The  man  dies  at  the  end  of 
five  years.  How  much  better  off  are  his  heirs  than  if  he 
had  taken  an  endowment  policy  ? 

43.  If  the  man  (in  above)  live  the  ten  years,  how  much 
better  off  is  he  than  if  he  had  taken  the  endowment  policy  ? 

44.  How  much  money  deposited  at  the  beginning  of 
each  year,  for  15  years,  at  5%  per  annum,  compounded 
half  yearly,  will  amount  to  $1000  at  the  end  of  the  15th 
year? 

45.  In  how  many  years  can  a  debt  of  $50000,  drawing 
interest  at  8%,  paid  half  yearly,  be  paid  off  by  a  sinking 
fund  of  $7500  a  year  ? 

46.  In  how  many  years  can  a  debt  of  $200000,  drawing 
interest  at  5%  per  annum,  be  paid  off  by  a  sinking  fund  of 
$10000  a  year? 

47.  A  corporation  borrows  $250,000,  which  is  to  be  re- 
paid in  20  equal  annual  instalments.  Find  the  amount  of 
the  instalment,  money  being  worth  4%  per  annum,  com- 
pounded yearly. 


PARTNERSHIP. 


1.  Jones  and  Smith  engage  in  business,  each  furnishing 
$5000 ;  at  the  end  of  one  year  they  have  made  a  gain  of 
$2500.     How  should  this  gain  be  divided  ? 

2.  Jones  invests  $4000  and  Smith  $6000  in  a  joint  busi- 
ness ;  they  make  a  gain  of  $2800  in  six  months.  How 
should  this  gain  be  divided  ? 
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'r  3.  A  and  B  engaged  in  the  lumber  trade,  with  a  joint 
capital  of  $12000  ;  at  the  end  of  a  year  A's  gain  amounted 
to  $400  and  B's  to  $800.  How  much  capital  did  A  put  in 
the  business  ? 

4.  Sykes  and  Smith  formed  a  partnership,  with  a  joint 
capital  of  $8000, — Sykes  to  receive  $1200  a  year  for  man- 
aging the  business  ;  the  total  gain  for  the  year  was  $3200, 
of  which  Smith  receives  $1500.  What  amount  of  capital 
did  Sykes  invest? 

V  5.  A,  B  and  D  form  a  partnership;  their  respective  shares 
of  one  year's  gain  are  $2000,  $3000  and  $5000  ;  A  invested 
$4000   less   than  B.     How  much  did  D  invest? 

6.  A  invested  $4500,  for  2  months,  in  a  certain  business  ; 
B  invested  $4000,  for  3  months.  If  the  gain  is  divided  in 
proportion  to  the  use  of  each  man's  investment,  what 
amount  should  A  receive  out  of  a  total  gain  of  $2800  ? 

7.  A  invested  $1600,  for  3  months;  B  $1100,  for  2 
months ;  C  $3000^  for  1 J  months ;  the  total  gain  was 
$2400.     Find  each  man's  share. 

8.  A  invested  $2400  in  a  business  for  6  months,  acting 
as  manager  for  that  time  on  a  yearly  salary  of  $1200 ; 
B  invested  $3000  for  4  months,  and  during  that  time  re- 
ceived $350  as  bookkeeper  ;  C  invested  $4000  for  12 
months,  and  acted  as  manager  and  bookkeeper  when  A 
and  B  were  not  in  the  business  ;  the  total  gain  for  the 
year  was  $8640.     What  was  C's  share  ? 

"^  9.  At  the  beginning  of  a  year  A,  B  and  C  enter  into 
a  partnership,  each  contributing  $4000.  At  the  end  of  4 
months  A  withdraws  one-half  of  his  investment,  and  at 
the  end  of  6  months  B  withdraws  J  of  his.  The  gain  for 
the  year  is  $6000.     Find  C's  share. 

\  10.  A,  B  and  C  entered  into  partnership,  contributing 
respectively  $3500,  $2200,  and  $2500 ;  their  gains  were 
$1 1 20,  $880,  and  $  1 200  respectively.  If  B's  capital  was  in 
trade  2  months  longer  than  A's,  for  what  time  was  each 
man's  money  in  the  business  ? 

\  11.  A,  B  and  C  formed  a  partnership,  their  money  being 
in  the  business  for  2  months,  2J  months  and  4  months  re- 
spectively ;  their  gains  were  $600,  $500  and  $800  respect- 
ively ;  A's  investment  was  $3000.     Find  B's  and  C's. 
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12.  Hardy  and  Jones  are  in  partnership,  Hardy  having 
invested  $12000  and  Jones  $15000  ;  Hardy  acts  as  man- 
ager on  a  yearly  salary  of  $2400,  the  salary  to  be  reduced 
in  proportion  if  the  capital  is  reduced ;  at  the  end  of  4 
months  Hardy  takes  $3000  out  of  the  business,  and  at  the 
end  of  6  months  Jones  takes  out  $4000  ;  the  total  gain  for 
the  year  was  $6000.  How  much  of  this  does  Hardy  re- 
ceive ? 
V  13.  Lock,  Smith  and  Kjiight  formed  a  trading  company. 
Lock  put  in  $2500  for  10  months.  Smith  $2300  for  11 
months,  and  Knight  managed  the  business  for  12  months, 
his  services  being  considered  equal  to  a  capital  of  $2000; 
they  gained  $2972.  What  sum  should  each  man  receive? 
%  14.  B  and  C  formed  a  partnership  to  dig  a  trench  ;  B 
famished  100  workmen  for  40  days,  C  120  workmen  for 
30  days  ;  they  received  $12000  for  the  work.  What  was 
the  share  of  each  ? 

15.  A  owns  J  of  a  vessel,  B  J  and  C  the  remainder  ;  the 
vessel  is  insured  for  J  of  its  value ;  the  vessel  is  lost,  and 
A,  after  receiving  his  share  of  the  insurance,  finds  that  he 
has  lost  $1000.  What  did  B  and  C  lose  respectively  ? 
y^lQ.  At  the  end  of  a  year,  from  the  commencement  of 
their  business.  Smith,  Jone&  and  Cook,  after  *' taking 
stock,"  find  the  amount  of  goods  on  hand  to  be  $40000 ; 
cash  on  hand,  $22000  ;•  debts  due  them^  $25000;  amount 
of  their  indebtedness,  $47000. 

Make  a  statement  of  resources  and  liabilities,  showing 
net  capital  and  gain.  Find  each  partner's  share  of  the 
gain.  Smith  having  put  in  the  business  $8000,  Jones  $9000 
and  Cook  $3000. 

17.  A,  B  and  C  form  a  partnership,  with  capitals  of 
$7500,  $15000  and  $22500,  respectively.  A  draws  out  at 
the  end  of  each  year  $750 ;  B,  $1200,  and  C,  $1350.  At 
the  end  of  5  years  their  capital  is  $42900.  How  much  of 
it  belongs  to  B  ? 

18.  The  capital  of  three  partners.  A,  B,  C,  was  $1500, 
$1000  and  $1200,  respectively,  and  their  gains  were  $600, 
$320  and  $288,  respectively.  A's  money  was  in  the  busi- 
ness 4  months  longer  than  C's.  How  long  was  B's  money 
in  the  business  ? 
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19.  Terry  rented  a  house  for  one  year  for  $480  ;  at  the 
end  of  three  months  he  took  in  Tucker  as  a  co-tenant ; 
after  four  months  more  they  admit  Taylor  ;  Tucker  moves 
out  one  month  before  the  year  is  up  ;  how  much  rent  did 
each  pay  ? 

20.  A  begins  business  on  Jan.  1st,  investing  $4000  ;  on 
the  20th  of  March  he  admits  B  as  a  partner  with  a  capital 
of  $3000.  On  July  3rd,  they  find  the  profits  for  the  whole 
time  to  have  been  $2400.     What  is  B's  share  of  this  ? 


EXCHANGE. 


1.  George  Cooper,  of  Toronto,  owes  James  Good,  of 
Hamilton,  the  sum  of  four  thousand  dollars.  Cooper  buys 
from  a  Toronto  bank  an  order  on  a  Hamilton  bank,  direct- 
ing the  latter  to  pay  Good  $4000.  How  much  must  Cooper 
pay,  such  orders  selling  at  J%  premium  ? 

2.  How  much  must  be  paid  for  a  sight  draft  on  Hamilton 
for  $2500,  sight  drafts  selling  at  |-%  premium  ? 

3.  Find  the  cost  of  a  draft  on  Chicago  for  $800,  at  i% 
discount. 

4.  Find  the  cost  of  a  draft  on  New  Orleans  for  $12000, 
at  1%  premium. 

5.  Find  the  cost  of  a  60  day  bill  of  exchange  on  London 
for  £1200,  the  course  of  exchange  being  £1  for  $4.80|. 

6.  What  amount  of  draft  on  Montreal  can  be  purchased 
for  $7500,  at  J%  premium  ? 

7.  What  amount  of  bill  of  exchange  on  London  can  be 
bought  for  $1350,  the  course  of  exchange  being  £1  for 
$4.80? 

8.  Find  the  cost  of  a  bill  of  exchange  on  Paris  for  1500 
francs  at  5*16  francs  for  $L 

9.  Formerly  the  legal  par  of  exchange  between  Canada 
nd  Great  Britain  was   $4.44i  for  £1  ;  the  legal  par  at 

present  is  $4.86f  for  £1.     The  present  value  is  what  per 
cent  increase  on  the  old  value  ? 

10.  Find  the  cost  of  a  sixty-day  bill  on  London  for  £3000, 
exchange  being  quoted  at  8|. 
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Note. — Exchange  quotations,  when  not  giving  explicitly  the  value  ot 
the  pound  in  dollars,  usually  give  it  as  a  certain  percentage  premium  on 
the  old  par.     When  sterling  exchange  is  quoted  at  9:|,  the  cost  of  a  bill 

of  exchange  is  1^  of  $4.44^  for  £1. 

11.  Find  the  cost  of  a  demand-bill  on  London  for  £1500, 
exchang-e  being  at  OJ. 

12.  What  amount  of  demand-bill  can  be  bought  for 
$2400.  when  exchange  is  at  8  ? 

13.  'When  $7300  is  paid  in  Toronto  for  a  bill  of  ex- 
change on  Liverpool  for  £1500,  how  is  exchange  quoted  ? 

14.  A  merchant  in  Winnipeg  owes  $4000  in  New  York  ; 
exchange  on  New  York  is  J  %  premium,  but  exchange  on 
Chicago  is  J  %  discount,  and  from  Chicago  on  New  York 
j  %  premium.  Compare  the  cost  of  a  bill  on  New  York 
direct,  with  that  of  one  through  Chicago,  which  would  pay 
the  debt.       7 

15.  A  sight-draft  on  New  York  for  $2700  was  pur- 
chased for  $2673  ;  what  was  the  course  of  exchange  ? 

16.  I  hold  a  70-day  draft  on  Chicago  for  $2750  ;  I  sell 
the  draft  at  J  %  premium,  and  with  discount  off  at  8  % 
per  annum.     What  do  I  receive  ? 

17.  A  Canadian  Company  borrows  in  Paris  294,000 
francs  for  which  it  pays  an  annual  interest  of  $2920. 
This  loan  is  transmitted  through  London  when  exchange 
in  London  is  quoted  at  25-30  francs,  and  sterling  exchange 
is  9|.  Find  what  rate  of  interest  the  company  pays  on 
the  money  actually  received. 

18.  The  value  of  an  ounce  of  the  gold  of  Avhich  sover- 
eigns are  made  is  £3  17s.  10  id.  What  is  the  weight  of 
1869  sovereigns? 

19.  The  old  par  of  exchange  between  the  United  States 
and  Great  Britain  was  £1  =  $4.44|^ ;  in  1834  the  U.  S.  Con- 
gress reduced  the  weight  of  the  eagle  to  258  grains,  and 
in  1837  fixed  its  fineness  at  900  thousandths  pure ;  the 
mint  price  of  English  standard  gold  (22  carats  fine)  is 
£3  17s.  lOJd.  per  ounce.  From  these  facts  show  the 
truth  of  the  statement :  "  By  the  new  par  of  exchange 
sterling  money  is  worth  9|-  per  cent,  more  than  by  the  old 
par." 
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20.  A  Glasgow  merchant  ships  to  his  Montreal  agents 
for  sale  goods  for  which  he  pays  £G16  in  Glasgow  ;  he 
pays  an  ad  valorem  duty  of  12  %  upon  the  goods,  and  a 
commission  of  7  %  to  his  agents  for  their  services.  Tlie 
goods  realize  in  Montreal  $7800.  Find  the  merchant's  net 
gain,  a  pound  sterling  being  equal  to  $4.86. 

21.  A  bank  in  Toronto  remits  $10000  to  Liverpool  as 
follows  :  First  to  Paris,  at  5-40  francs  per  $1  ;  thence  to 
Hamburg,  at  185  francs  per  100  marcs  ;  thence  to  Amster- 
dam, at  17 J  stivers  per  marc;  thence  to  Liverpool,  at  220 
stivers  per  pound  sterling ;  how  much  sterling  money  will 
he  have  in  bank  at  Liverpool,  and  what  will  be  his  gain 
over  direct  exchange  at  10  %  premium  ? 

22.  A  commission  agent  sold  goods  to  the  amount  of 
$12500,  charging  a  commission  of  2J  %  ;  with  the  net 
proceeds  he  bought  a  draft  at  |  %  discount.  Find  the  face 
of  the  draft. 

23.  AVlien  exchange  at  New  York  on  Paris  is  5-16 
francs  per  $1,  and  at  Paris  on  Hamburg  2 -121  francs  per 
marc  banco,  what  will  be  the  arbitrated  price  in  New 
York  of  11520  marcs  banco  of  Hamburg  ? 

24.  A  Toronto  merchant  owes  1800  francs  in  Paris,  hi 
buys  a  draft  on  London  when  sterling  exchange  is  at  8  ; 
exchange  between  London  and  Paris  25-20  francs  per  £1. 
What  does  he  pay  for  the  draft  ? 

25.  The  par  of  exchange  between  Paris  and  London  is 
25-2215  francs  for  £1,  and  between  St.  Petersburg  and  Lon- 
don 38-177  pence  for  1  rouble.  Find  the  par  of  exchange 
between  Paris  and  St.  Petersburg. 

26.  The  par  of  exchange  between  London  and  New 
York  is  $4-866564  for  £1,  and  between  London  and  Am- 
sterdam 12-1071  florins  for  £1.  Find  the  par  of  exchange 
between  New  York  and  Amsterdam. 
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PROBLEMS  IN  MENSURATION. 

For  convenience  of  reference  the  rules  for  obtaining  the 
measurement  of  surfaces,  and  the  volumes  of  solids,  are 
here  expressed  generally : 

1.  Where  a  is  the  measure  of  the  side  and  b  of  the  end 
of  a  rectangle,  the  measure  of  its  area  is  a  x  b. 

2.  Where  a,  b  and  c  are  the  measures  of  the  sides  of  a 
triangle,  the  measure  of  the  area  is 

v*  s  (s — a)  (s — b)  (s — c)  where  2s  =  a  +  b  +  c. 
[This  result  can  be  obtained  in  a  manner  similar  to  that 
employed  on  page  81.] 

3.  Where  h  is  the  measure  of  the  height  of  a  cylinder 
and  c  is  the  measure  of  the  circumference  of  its  base,  the 
measure  of  the  area  of  the  curved  surface  is  c  x  h. 

4.  Where  a  is  the  measure  of  the  slant  side  of  a  cone, 
and  c  is  the  measure  of  the  circumference  of  the  base,  the 
measure  of  the  area  of  the  surface  of  the  cone  is  J  x  a  x  c 

5.  Where  a,  b^  and  c  are  the  measures  of  the  height 
length,  and  width,  respectively,  of  a  rectangular  parallel- 
opiped,  the  measure  of  its  volume  is  a  x  b  x  c. 

6.  Where  h  is  the  measure  of  the  height  of  a  cylinder^ 
and  A  is  the  measure  of  the  area  of  its  base,  its  volume 
is  measured  by  h  x  A. 

7.  Where  h  is  the  measure  of  the  height  of  a  prism  and 
A  the  measure  of  the  base,  the  volume  is  measured  by 
hxA. 

8.  Where  h  is  the  measure  of  the  height  of  a  wedge, 
and  A  is  the  measure  of  the  area  of  its  base,  the  volume 
is  measured  by  J  x  h  x  A. 

9.  Where  h  is  the  measure  of  the  height  of  a  pyramid 
or  cone,  and  A  is  the  measure  of  the  area  of  the  base,  the 
volume  is  measured  by  ^  x  h  x  A. 

10.  Where  c  is  the  measure  of  the  circumference  of  a 
circle^,  and  r  is  the  measure  of  the  radius,  c  =  2  -  r. 

11.  The  measure  of  the  area  of  a  circle  is  tt  r^. 

12.  The  measure  of  tlie  area  of  the  surface  of  a  sphere 
is  4  TT  r^. 

13.  The  measure  of  the  volume  of  a  sphere  is  |  tt  r^. 
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14.  Tlie  measure  of  the  area  of  a  trapezium  (4  sided 

a  +  b 
figure,  having  two  parallel  sides),  is  -  g-  x  h,  where  a  and 

b  are  the  measures  of  the  parallel  sides  and  h  the  meas- 
ure of  the  altitude. 

Note. — If  a  diagonal  be  drawn,  it  divides  the  trapezium  into  two 
triangles,  whose  altitudes  are  equal. 

1.  A  ladder,  30  feet  long,  stands  upright  against  a  wall. 
Find  hoAV  ftir  the  bottom  of  the  ladder  must  be  pulled  oat 
to  lower  the  top  6  feet. 

2.  A  ladder,  40  feet  long,  is  placed  so  as  to  reach  a  win- 
dow 24  feet  high  on  one  side  of  a  street,  and  from  the 
same  spot  it  will  reach  a  Avindow  32  feet  high  on  the  other 
side  of  the  street.     Find  the  breadth  of  the  street. 

\.     3.  The  radius  of  a  circle  is  26  inches  ;  the  perpendicu- 
^  lar,  drawn  from  the  centre  on  a  chord,  10  inches.     Find  the 

length  of  the  chord. 

4.  The  side  of  a  square  is  8  feet.     Find  the  area  of  a 

circle  described  about  it. 
y       5.  The  radius  of  a  circle  is  4  feet ;  from  a  point  7  feet 
\  from  the  centre,  a  tangent  is  drawn  to  the  circle.     Find 

the  length  of  the  tangent. 

6.  A  foot  path  goes  up  the  side,  and  then  along  the  end 
of  a  rectangular  field^  216  yards  long  and  195  broad. 
What  distance  will  be  saved  by  cutting  right  across  in 
the  direction  of  the  diagonal  ? 

7.  A  gas-jet  is  11  feet  above  the  pavement.  How  far 
must  a  man,  who  is  5  feet  10  inches  high,  stand  from  it 
so  as  to  cast  a  shadow  7  ft.  long  ? 

8.  Find,  in  inches,  the  side  of  the  greatest  square  stick 
of  timber  which  can  be  cut  from  a  tree  whose  circumfer- 
ence is  12  feet. 

9.  What  is  the  surface  of  a  board  18  in.  wide  at  one  end. 
25  in.  at  the  other,  and  16  feet  long? 

10.  A  cubic  foot  of  gold  is  extended  by  hammering  so 
as  to  cover  an  area  of  3  acres.  Find,  correct  to  7  places  of 
decimals,  its  thickness  in  a  decimal  of  an  inch, 
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11.  A  room  is  24  feet  long,  18  feet  broad,  and  7  feet 
hig-h.  What  length  of  string-  will  reach  from  any  corner 
of  the  floor  to  the  farthest  corner  of  the  ceiling  ? 

12.  Find  the  expense  of  paving  a  road  of  the  uniforni 
breadth  of  4  yards  around  the  inside  of  a  rectangular 
piece  of  ground,  the  length  of  which  is  85  yards  and 
breadth  56  yards,  the  cost  of  paving  being  25  cents  per 
square  yard. 

13.  The  radius  of  a  circle  is  2  feet.  Find  the  whole 
perimeter  of  its  semicircle. 

14.  The  whole  perimeter  of  a  semicircle  is  80  inches. 
Find  its  radius. 

15.  Find  in  feet,  to  three  decimal  places,  the  side  of  a 
square  containing  2J  acres. 

16.  The  two  sides  of  an  isosceles  triangle  measure  65 
feet  each,  and  the  base  is  50  feet.     What  is  the  altitude  ? 

17.  A  square  field  contains  J  of  an  acre.  Determine  the 
length  of  a  side  of  the  field,  correct  to  the  nearest  inch. 

18.  A  line  reaching  from  the  top  of  a  precipice  130  feet 
high  on  the  bank  of  a  river,  to  the  opposite  side,  is  380  feet 
long.     HoAV  wide  is  the  river  ? 

19.  The  end  of  a  round  stick  of  timber  is  3  feet  in 
diameter.  What  will  be  the  size  of  the  largest  square 
stick  that  can  be  hewn  from  it  ? 

20.  A  rectangular  piece  of  ground  is  60  yards  long  and 
contains  J  of  an  acre.  It  contains  a  grass  plot  bordered 
by  a  walk  6  feet  wide.     Find  the  area  of  the  plot. 

21.  The  equatorial  circumference  of  the  earth  is  about 
25,000  miles.  What  is  the  length  of  a  degree  of  longitude 
at  the  equator  ? 

22.  Find  how  many  persons  can  stand  in  a  room  measur- 
ing 15  feet  by  9  feet,  supposing  each  person  to  require  a 
space  27  inches  bv  18  inches. 

23.  The  sides  of  a  quadrilateral  field  are  20,  30,  25,  32 
chains  respectively,  and  tlT:e  diagonal  joining  the  first  and 
third  corners  is  40  chains.     Find  its  area  in  square  yards. 

24.  A  ladder,  standing  upright  beside  a  wall  50  feet 
high,  just  reaches  the  top.  How  far  may  the  foot  of  the 
ladder  be  removed  from  the  wall,  and  still  reach  within 
11  inches  of  the  top  ? 
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25.  Find  the  loiigth  of  a  ladder  and  the  width  of  the 
street,  if  when  one  end  of  the  ladder  is  placed  against  a 
wall  at  the  side  of  the  street  it  reaches  a  height  of  24  feet, 
and  when  it  is  turned  and  placed  against  a  wall  on  the 
opposite  side  it  reaches  a  height  of  18  feet,  and  forms, 
with  its  first  position,  a  right  nagle. 

26.  The  sides  of  a  triangle  are  21,  43,  35  feet  respec- 
tively.    Find  its  area. 

27.  The  diameter  of  a  carriage  wheel  is  30  inches  ;  find 
how  many  turns  the  wheel  makes  in  travelling  one  mile. 

28.  A  road  runs  around  a  circular  shrubbery  ;  the  outer 
circumference  is  560  feet,  and  the  inner  420  feet.  Find  the 
breadth  of  the  road. 

29.  The  diff'erence  between  the  diameter  and  the  cir- 
cumference of  a  circle  is  12  feet.     Find  its  area. 

30.  Find  the  area  of  a  triangular  field  whose  sides  are 
21  yds.,  19  yds.^  23  yds.  2  ft.,  respectively. 

31.  How  many  square  feet  in  a  board  12  feet  long,  18 
inches  wide  at  one  end  and  24  inches  wide  at  the  other  V 

32.  The  distance  to  the  top  of  a  certain  mountain  is  IJ 
miles,  and  the  circumference  of  the  base  4-7  miles.  What 
is  the  area  of  its  surface^  supposing  it  to  be  a  cone  ? 

33.  A  square  space  containing  150  sq.  yds.  is  to  be 
lengthened  by  4  feet  3  inches  in  one  of  its  dimensions,  and 
shortened  by  3  feet  4  inches  in  the  other.  What  will  then 
be  its  area  ? 

34.  What  is  the  diameter  of  a  wheel  which  turns  round 
1000  times  in  travelling  a  mile  ? 

35.  Find  how  many  trees  there  are  in  a  wood  half  a 
mile  long  and  50  rods  wide,  supposing  on  an  average  four 
trees  grow  on  each  square  chain. 

36.  The  diagonals  of  a  rhombus  are  30  and  35  feet  re- 
spectively.    Find  its  area. 

37.  Find  the  width  of  a  circular  path  containing  120 
sq.  yards,  which  surrounds  a  circular  pond  whose  circum- 
ference is  220  yards. 

38.  The  shadow  of  a  man  standing  upright  and  5  ft. 
10  in.  high,  was  measured  and  found  to  be  7  ft.  5  in.  ;  the 
shadow  of  a  pole,  measured  at  the  same  time,  was  found 
to  be  29  ft.  8  in.     Determine  the  length  of  the  pole. 
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39.  Find  the  volume  of  a  frustum  of  a  cone,  the  radii  of 
whose  ends  are  7  ft.  and  12  ft.  4  in.  respectively,  and 
whose  altitude  is  9  feet. 

40.  Find  the  dimensions  of  a  rectangle  containing  240 
sq.  ft.,  if  its  length  is  to  its  width  as  3  to  2. 

41.  Suppose  that  the  planet  Mercury  describes  in  88 
days  a  circle  around  the  sun^  of  which  the  radius  is 
37000000  miles  ;  find  the  number  of  miles  described  by  the 
planet  in  one  second. 

42.  A  ladder  42  feet  long,  placed  with  its  foot  24  feet 
from  a  wall,  reaches  within  3  feet  of  the  top.  How  near 
the  wall  must  the  foot  of  the  ladder  be  brought  that  it  may 
reach  the  top  ? 

43.  An  electric  light  is  18  feet  above  the  ground.  What 
will  be  the  length  of  the  shadow  of  a  man  6  feet  in  height, 
if  he  stands  16  feet  from  the  post  on  which  the  light  is 
placed  ? 

44.  One  side  of  a  quadrilateral  field  measures  25  rods, 
the  side  opposite  and  parallel  to  it  measures  36  rods^  and 
the  distance  between  the  two  sides  is  12  rods.  Find  the 
area. 

45.  Which  requires  the  most  fence,  a  circular  field  15 
rods  in  diameter,  or  a  square  one  whose  side  is  14  rods  ? 

46.  The  depth  of  water  is  7  feet  in  a  circular  cistern, 
the  circumference  of  whose  base  is  20  feet.  Find  the  depth 
of  the  same  quantity  of  water  in  another  cistern,  the  peri- 
meter of  whose  square  base  is  20  feet. 

47.  The  parallel  chords  of  a  circular  zone  are  12  and  16, 
and  its  breadth  14.     What  is  the  diameter  of  the  circle  ? 

48.  A  rectangular  garden  is  to  be  cut  from  a  rectangu- 
lar field  so  as  to  contain  J  of  an  acre  ;  one  side  of  the 
field  is  taken  for  one  side  of  the  plot,  and  measures  2J 
chains.     Find  the  length  of  the  other  side. 

49.  The  length  of  one  of  the  diagonals  of  a  quadrilateral 
is  40  feet,  and  the  lengths  of  the  perpendiculars  on  this 
diagonal  from  the  opposite  angles  of  the  quadrilateral  are 
12  ft.  4  in.,  and  9-25  ft.  respectively.  Find  the  area  of  the 
quadrilateral. 

50.  Find  the  diagonal  of  a  square  whose  area  is  14  square 
inches. 
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51.  The  area  of  a  chess  board,  having-  8  squares  along 
each  side,  is  80  square  inches.  Find  the  length  of  a  side 
of  one  of  its  squares. 

52.  A  ladder  is  to  be  placed  so  as  to  reach  a  window, 
the  sill  of  Avhich  is  70  feet  from  the  ground  ;  the  foot  of 
the  ladder  cannot  be  brought  nearer  than  30  feet  from 
the  wall.     What  length  of  ladder  will  be  sufficient? 

53.  A  rectangular  field  is  40  rods  in  length  and  30  yds. 
in  width.  Find  in  feet  the  side  of  a  square  field  of  equal 
area. 

54.  A  room  is  20  feet  long,  16  feet  wide,  and  12  feet 
high.  What  is  the  distance  from  one  of  the  lower  corners 
to  the  opposite  upper  corner  ? 

55.  What  is  the  volume  of  a  frustum  of  a  square  pyr- 
amid, the  sides  of  whose  bases  are  18  and  25  feet  respect- 
ively, and  the  altitude  15  feet? 

56.  A  garden  roller  is  3  feet  7J  inches  wide,  and  5  feet 
10|  inches  in  circumference.  How  much  ground  does  it 
pass  over  in  making  three  complete  revolutions  ? 

57.  What  is  the  length  of  a  side  of  the  greatest  cube 
which  can  be  cut  from  a  sphere  1  inch  in  diameter  ? 

58.  A  rectangular  court  measures  21  ft.  6  in.  by  13  ft. 
4  in.     Find  the  cost  of  paving  it  at  6  pence  a  square  foot. 

59.  Find  the  difference  between  the  perimeter  of  a 
square  field  containing  22  J  acres,  and  the  perimeter  of  a 
rectangular  field  of  equal  area,  the  length  of  the  latter 
field  being  to  its  width  as  4  to  3. 

60.  Find  the  area  of  a  circular  path  the  outer  circum- 
ference of  which  is  110  yards,  and  the  inner  88  yards. 

61.  Find  the  number  of  gallons  of  water  in  a  tank  which 
is  in  the  form  of  a  rectangular  parallelepiped,  8  feet  vdde, 
10  feet  long,  and  9  feet  deep,  if  it  is  full  of  water. 

62.  Find  the  difference  in  feet  between  the  perimeters 
of  a  circular  and  a  square  field,  if  each  contains  2  acres. 

63.  Find  the  number  of  cedar  blocks  required  to  pave 
a  street  40  feet  wide  and  300  yards  long,  supposing  that  a 
block  occupies  24  sq.  inches. 

64.  How  many  gallons  of  water  will  a  cistern  contain, 
the  diameter  of  whose  base  is  8  feet,  and  which  is  4  feet 
deep  ? 
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65.  How  fast  must  the  water  rise  in  a  well  Avhose  di. 
ameter  is  7  feet,  so  that  it  may  remain  the  same  depth 
when  a  jjump  is  emptying  it  at  the  rate  of  J  of  a  ton  of 
water  per  hour  ? 

66.  If  we  consider  the  earth  a  sphere  whose  diameter  is 
8000  miles^  find  the  scale  in  miles  per  inch  by  which  its 
surface  must  be  represented  on  a  globe  whose  diameter  is 
1  foot. 

67.  Find  the  number  of  cords  of  wood  in  a  cylindrical 
stick  of  timber,  the  length  being  40  feet  and  the  circum- 
ference 22^eet. 

68.  Find  the  area  of  a  triangle  whose  sides  are  41*26, 
39-4  and  29-2  yards  respectively. 

69.  Find  the  area  of  the  uniform  circular  walk  2  yards 
wide,  surrounding  a  circular  pond  which  contains  2| 
acres. 

70.  Find  the  whole  surface  of  a  hemispherical  bowl 
whose  inner  diameter  is  4  inches,  and  outer  6  inches. 

71.  Compare  the  volumes  of  a  right  circular  cone  and 
a  cylinder  of  the  same  altitude  and  base. 

72.  A  tree  breaks  off  a  certain  distance  from  the  ground, 
and  has  its  top  resting  on  the  ground,  so  that  the  two 
parts  of  the  tree  and  the  ground  form  a  right  angled 
triangle.  The  height  of  the  stump  is  12  feet_,  and  the  dis- 
tance of  the  top  from  the  butt  is  34  feet.  Find  the  total 
length  of  the  tree. 

73.  A  circular  pond  which  is  4  miles  in  diameter  has  a 
driveway  around  it.  A  man  wishing  to  reach  a  point 
directly  across  the  pond  from  where  he  stands,  can  drive 
at  the  rate  of  ten  miles  an  hour  and  row  at  the  rate  of  6 
miles  an  hour.     Which  is  the  speedier  way  ? 

74.  A  rectangular  fi'eld  containing  3  acres,  is  surrounded 
by  a  road  of  the  uniform  width  of  66  feet,  the  total  area  of 
the  road  being  3  acres  36  sq.  rods.  Find  the  length  and 
width  of  the  field. 

75.  A  side  of  a  square  field  is  36  rods.  Find  a  side  of  a 
square  field  3  times  as  large  as  it. 

76.  Iron  being  nearly  8  times  as  heavy  as  an  equal 
volume  of  water,  find  the  weight  of  a  solid  sphere  of  iron 
whose  radius  is  3  inches. 
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77.  Find  tlie  cd^e  of  a  cube  which  is  5  times  the  volume 
of  a  cube  whose  edge  is  2  inches. 

78.  Each  edge  of  a  cube  is  diminished  by  ^  of  itself.  By 
what  fraction  of  itself  is  the  volume  diminished  ? 

79.  Compare  the  volumes  of  two  spheres  whose  radii  are 
in  the  ratio  of  2  to  3. 

80.  The  diameter  of  a  circle  is  130  ft.  ;  the  breadth  of  a 
zone  is  64  feet ;  and  one  of  the  parallel  chords  120  feet. 
Find  the  other. 

81.  A  house  is  60  feet  long  and  25  feet  broad.  In  a 
ground  plan  of  that  house  the  length  is  5  inches.  What 
ought  to  be  the  breadth  ? 

82.  A  board  is  8  inches  broad ;  what  length  mast  be 
cut  off"  to  make  a  square  yard  of  surface  (on  one  side)  ?  ' 

83.  What  is  the  superficial  area  of  the  outside  of  a  box 
whose  dimensions  are  9,  10,  7J  feet  respectively  ? 

84.  The  base  of  a  triangular  field,  containing  1  acre, 
is  90J  yards  in  length.     What  is  the  altitude  ? 

85.  A  room  is  24  feet  by  20  feet ;  in  the  central  part  is 
a  carpet  which  measures  21  feet  by  17  feet.  Find  the  cost 
of  painting  the  rest  of  the  floor  at  12  cents  a  square  yard. 

86.  Find  how  many  square  flower  beds  4  feet  to  the  side, 
can  be  arranged  in  a  square  plot  whose  side  is  7  feet. 

87.  The  perimeters  of  a  square  and  a  rectangle  are  each 
40  inches.  Find  the  diffeieuce  in  their  areas,  if  the  sides 
of  the  rectangle  are  in  the  ratio  1  to  3. 

88.  The  weight  of  iron  is  found  to  be  about  7-7  times  as 
heavy  as  that  of  an  equal  volume  of  water.  Find  the 
weight  of  a  rectangular  box,  without  a  lid,  lull  of  water, 
if  the  outer  dimensions  of  the  box  are  4,  5,  6  feet,  respec 
tively,  and  the  iron  is  1  inch  in  thickness. 

89.  The  rent  of  a  square  field,  at  $12  an  acre,  is  $132.24. 
Find  the  cost  of  putting  a  fence  around  it  at  35  cents  a 
yard. 

90.  The  sides  of  a  triangle  are  13,  14  and  15  feet,  re- 
spectively. Find  the  perpendicular  from  the  opposite 
angle,  on  the  14  foot  side. 

91.  The  radius  of  the  outer  boundary  of  a  ring  is  14 
inches,  and  its  area  is  462  sq.  in.  Find  the  circumference 
of  the  inner  boundarv. 
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92.  Find  the  cost  of  paving*  a  road  of  the  nniform  breadth 
of  4  yards  around  the  inside  of  a  rectangular  piece  of 
ground,  the  length  of  which  is  85  yards  and  the  breadth 
50  yards,  the  cost  of  paving  being  20  cents  a  square  yard. 

93.  How  many  planks,  2  inches  thick,  can  be  sawed 
from  a  log  10  feet  in  circumference,  allowing  J  of  an  inch 
for  each  saw  cut,  and  2  slabs,  each  at  least  5  inches  thick, 
to  be  cast  aside  ? 

94.  An  elm  tree  partially  broke  off,  and  fell  with  its 
top  on  the  ground.  If  the  height  of  the  break  is  15  feet 
above  the  ground,  and  the  distance  from  the  foot  of  the 
tree  to  the  point  where  the  top  reaches  the  ground  is  66 
feet ;  what  was  the  entire  height  of  the  tree  before  it 
fell? 

95.  How  many  square  yards  of  canvas  will  be  required 
to  make  a  conical  tent  9  feet  high  and  having  a  base  of  4 
feet  radius,  no  allowance  being  made  for  seams  ? 

96.  How  many  gallons  of  water  will  a  circular  vat  con- 
tain that  measures  12  feet  across  the  bottom,  15  feet  across 
the  top,  and  6  feet  deep? 

97.  How  many  yards  of  paper  27  inches  wide  are  re- 
quired to  paper  the  walls  of  a  room  18  feet  long,  12  feet 
wide  and  11  feet  high? 

98.  A  square  and  a  rectangular  field  have  the  same 
perimeter,  100  yards.  The  length  of  the  rectangular  field 
is  4  times  its  width.  Which  contains  the  greater  area, 
and  how  much  ? 

99.  If  it  costs  $448  to  fence  a  square  field  at  $4.40  a 
rod,  what  would  it  cost  to  fence  the  same  amount  of  land 
in  the  form  of  a  rectangl-e  whose  sides  are  in  the  ratio  of 
9  to  16? 

100.  Find  the  width  of  a  rectangular  field  which  con- 
tains 12  acres,  and  which  measures  ^4  chains  in  length. 

101.  The  radius  of  a  circle  is  8  feet.  Find  the  circum- 
ference of  another  circle  of  i  the  area. 

102.  The  area  of  a  triangle  is  3  J  square  metres,  and  its 
altitude  2  J  linear  metres.  What  is  the  length  of  the  base 
in  feet  ? 

103.  The  sides  of  a  triangle  measure  14,  12,  9  chains, 
respectively.     What  is  its  area  in  square  yards  ? 
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104.  The  side  of  a  square  is  40  yards,  its  corners  are  cut 
off  so  as  to  form  a  regular  octagon  (8  sides).  What  is  the 
area  of  the  octagon  ? 

105.  AVhat  is  the  volume  of  a  cube,  if  the  distance  from 
one  of  the  corners  at  the  base  to  the  extreme  opposite  cor- 
ner on  the  top  is  4  feet  ? 

106.  The  inner  ci  i  cumference  of  a  circular  drive  is  1050 
yards,  and  the  width  of  the  drive  is  35  feet.  Find  the  outer 
circumference. 

107.  How  many  yards  of  paper  32  inches  wide,  with  a 
pattern  every  1  ft.  3  in.,  are  required  to  paper  the  walls 
of  a  room  20  ft.  long,  12  ft.  wide,  and  12  ft.  high? 

108.  Find  the  cost  of  the  material  for  fencing  a  square 
field  containing  10  acres  with  a  barbed  wire  fence,  if  the 
wire  costs  3  cents  a  yard,  and  there  are  five  wires  in  the 
fence,  and  if  the  posts  cost  8  cents  apiece,  and  are  placed 
8  feet  apart. 

109.  Find  the  length  of  an  arc  which  subtends  an  angle 
of  75°  at  the  centre  of  a  circle  of  12  inch  radius. 

110.  A  pond  whose  area  is  4  acres,  is  frozen  over  with 
ice  6  inches  in  thickness.  If  water  expands  10%  in  freez 
ing,  find  the  weight  of  the  whole  of  the  ice  in  tons. 

111.  The  earth  which  is  excavated  from  a  cellar  is  twice 
as  heavy  as  an  equal  volume  of  water.  Find  the  weight 
of  earth  removed  in  digging  a  cellar  40  feet  long,  32  feet 
wide,  and  8  feet  deep. 

112.  Find  the  cost  of  paving  with  asphalt  a  walk  6  feet 
wide,  around  the  outside  of  a  block  30  yards  wide  and  50 
yards  long,  at  $1.50  per  square  yard. 

113.  A  canal  12  miles  long,  has  an  average  width  of  7 
yds.,  and  is  5  feet  deep ;  how  soon  would  the  excavation 
of  it  be  completed  by  400  men,  each  removing,  on  the 
average,  20  cubic  yards  per  day? 

114.  A  factory  has  150  windows,  90  of  which  severally 
contain  16  panes,  each  pane  being  8  inches  by  12  inches, 
and  the  remaining  windows  severally  contain  12  panes, 
each  pane  being  7  inches  by  14  inches.  Find  the  cost  of 
glazing  the  whole  at  25  cents  per  square  foot. 

115.  Find  the  side  of  a  square  which  is  equivalent  in 
area  to  a  circle,  whose  circumference  is  55  inches. 

14 
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116.  A  square  Held  contains  1296  sq.  yds.  Find  the  area 
of  a  rectangular  field  whose  length  is  double  its  breadth, 
and  which  lias  a  perimeter  equal  to  that  of  the  square 
field. 

117.  If  the  pressure  of  15  pounds  to  the  square  inch  be 
applied  to  a  circular  plate  2  feet  in  diameter,  find  the  total 
pressure. 

118.  The  inner  diameter  of  a  circular  building  is  112 
feet,  and  the  thickness  of  the  wall  is  22  inches.  Find  how 
many  square  feet  of  ground  the  base  occupies. 

119.  Find  the  radius  of  a  circle  which  is  equivalent  in 
area  to  a  square,  the  side  of  which  is  40  inches. 

120.  Find  the  area  in  acres  of  a  quadrilateral,  whose 
diagonal  is  80  chains,  and  the  perpendicular  from  the 
opposite  angles  to  it  29  chains  and  23  chains  respectively. 

121.  Find  the  area  of  the  sector  of  a  circle  whose  radius 
is  60  yards,  the  arc  of  the  sector  being  280  yards  in 
length. 

122.  What  is  the  volume  of  a  sphere  whose  surface  is 
616  square  inches? 

123.  How  many  pails  of  water  may  be  contained  in  a 
cylindrical  cistern  4  feet  deep,  having  a  diameter  of  6  feet, 
if  each  pail  contains  12  quarts  ? 

124.  Find  the  difference  in  the  perimeters  of  two  fields, 
each  containing  2J  acres,  one  being  square  and  the  other 
rectangular,  its  length  being  4  times  its  width. 

125.  A  gardener  wishes  to  lay  out  a  flower  bed.  He 
first  lays  out  a  square,  4*  feet  to  the  edge,  then  with  a  radius 
of  2  feet,  and  the  4  corners  as  centres,  he  describes  4  equal 
circles.  The  part  of  the  square  enclosed  by  the  arcs  of 
the  circles  he  makes  into  a  flower  bed.  Find  its  area 
and  its  perimeter. 

126.  A  string  is  wound  around  a  square  block,  edge  2 
inches.  Supposing  the  string  to  be  unwound  in  the  plane 
in  which  it  is  now  situated,  and  always  kept  stretched, 
find  the  length  of  the  curve,  which  may  be  traced  by  the 
extremity  of  the  string  in  one  complete  revolution. 

127.  In  the  preceding  example,  find  the  length  in  two 
complete  revolutions. 

128.  Also,  in  2i  revolutions. 
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129.  Three  equal  circles  of  radius  3  feet  each,  touch 
one  another  externally.  Find  the  area  of  the  space  en- 
closed by  the  arcs  between  the  touching"  points. 

130.  On  the  sides  of  a  right  angled  triangle,  squares  are 
described  tOAvards  the  outside  of  the  triangle.  If  the  sides 
which  include  the  right  angle  are  5  and  12  inches,  re- 
spectively, find  the  total  space  enclosed  by  the  outside  peri- 
meter ;  also,  find  the  perimeter. 

131.  Over  what  area  can  a  cow,  which  is  tethered  with 
a  rope  40  feet  long,  graze  ? 

132.  How  many  rows  of  desks  can  be  arranged  length- 
wise in  a  room  30  feet  long  and  24  feet  wide,  if  each 
desk  is  20  inches  wide,  and  the  spaces  along  the  walls  and 
between  the  rows  are  each  to  be,  at  least,  2  feet  wide? 

133.  Find  the  cost  of  carpeting  (without  piecing)  a  room, 
18ft.  Sin.  long,  17  ft.  11  in.  wide,  with  carpet  2  ft.  wide, 
at  $1.75  a  yard,  the  carpet  running  lengthwise,  and  with- 
out any  pattern. 

134.  The  area  of  a  sector  of  a  circle  is  230  sq.  ft. ;  the 
angle  of  the  sector  is  50°.  Find  the  whole  perimeter  of 
the  sector. 

135.  A  conical  tin  vessel  has  a  lid  ;  the  diameter  of  the 
lid  is  24  inches,  and  the  depth  of  the  vessel  is  18  inches. 
How  many  square  feet  of  tin  does  the  whole  outer  surface 
present  ? 

136.  A  gardener  lays  out  a  flower  bed  in  the  following 
manner  : — He  lays  out  a  square,  whose  side  is  6  feet ;  on 
each  side  as  diameter  and  towards  the  outside  of  the 
square,  he  describes  semicircles.  Find  the  area  of  the 
whole  plot  enclosed  ;  also,  find  the  perimeter  of  it. 

137.  The  sides  of  a  triangle  are  13,  14,  15  inches,  re- 
spectively. If  squares  are  described  on  the  sides  towards 
the  outside  of  the  triangle,  find  the  perimeter  of  the  figure 
and  the  whole  space  occupied  by  it. 

138.  In  the  preceding  example,  if  equilateral  triangles 
are  Kiescribed  instead  of  squares,  find  the  perimeter  and 
the  space  enclosed  by  it. 

139.  The  radius  of  a  circle  is  8  feet ;  two  parallel  chords 
are  drawn,  each  equal  to  the  radius.  Find  the  area  of 
the  zone  between  the  chords. 
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140.  A  circular  shrubbery  is  surrounded  by  a  road  of 
uniform  breadth,  the  inner  side  of  the  road  measuring- 
360  yds.  in  circumference,  and  tlie  outer  side  420.  What 
quantity  of  ground  does  the  road  cover? 

141.  If  the  diameter  of  the  earth  is  8000  miles,  what 
is  the  diameter  of  Saturn,  wliich  is  1000  times  its  bullv  ? 

142.  Find  the  volume  of  the  greatest  sphere  which  can 
be  cut  out  of  a  cubical  block^  whose  edge  is  3  inches. 

143.  Find  the  solid  contents  of  a  rubber  ball,  4  inches  in 
diameter,  which  has  a  hollow  in  it  2  inches  in  diameter. 

144.  If  a  pipe,  3  inches  in  circumference,  can  fill  a  cis- 
tern in  2  hoars,  in  what  time  can  a  pipe,  41  inches  in  cir- 
cumference, fill  it  ? 

145.  Find  the  cost  of  paving  a  walk,  2  J  feet  wide,  aroand 
the  outside  of  a  square  court,  containing  196  sq.  yds.,  at 
20  cents  a  square  foot. 

146.  The  radius  of  a  circle  is  12  feet ;  two  parallel 
chords  are  drawn  on  opposite  sides  of  the  centre,  one  sab- 
tending  at  the  centre  an  angle  of  60°,  and  the  other  an 
angle  of  90°.  Find  the  area  of  the  zone  between  the 
chords. 

147.  A  field  is  ten  thousand  times  as  large  as  the  plan 
which  has  been  made  of  it.  Find  what  length  in  the  plan 
will  represent  a  length  of  24  yards  in  the  field. 

148.  One  extremity  of  a  string  is  fastened  to  the  corner 
of  a  square,  edge  3  inches,  and  the  string  is  then  wound 
aroand  the  sqaare  ;  if  the  string  is  kept  stretched  in  un- 
winding it,  find  the  area  of  the  space  enclosed  by  the  string 
after  it  is  unwound  and  the  line  marked  out  by  its  ex- 
tremity in  one  complete  revolution. 

149.  In  the  pt'eceding  example,  if  the  end  which  is 
fastened  to  the  square  was  attached  to  it  at  the  middle 
point  of  a  side,  find  the  area. 

150.  The  area  of  a  sector  is  115  sq.  in,,  the  area  of  the 
circle  is  275  sq.  in.     Find  the  arc  of  the  sector. 

151.  What  is  the  depth  of  a  6  gallon  pail  that  is  12 
inches  across,  the  sides  being  apright  ? 

152.  A  circle  and  an  equilateral  ^triangle  have  equal 
perimeters,  each  being  36  inches ;  find  the  difference  of 
their  areas. 


PROBLEMS   IN   MENSURATION.  207 

153.  A  moat  39  feet  wide  surrounds  a  castle  which 
stands  on  a  circular  piece  of  ground.  What  is  the  area  of 
the  space  occupied  by  the  moat,  if  the  inner  circumference 
of  it  is  796  yards? 

154.  Assaming  the  earth  to  be  a  sphere  whose  diameter 
is  7913  miles,  find  the  length  of  a  degree  of  longitude  at 
the  equator. 

155.  In  the  preceding  example,  find  the  length  of  a  de- 
gree of  longitude  in  60  degrees  north  latitude. 

156.  Also  in  45°  north  latitude. 

157.  A  cistern  is  12  ft.  4  in.  long,  by  .8  ft.  6  in.  wide. 
Find  how  many  inches  the  surface  will  sink  if  280  gallons 
are  drawn  oflP. 

158.  A  box  is  without  a  lid  ;  if  the  external  length  is  3 
ft.,  width  2  ft.,  depth  1  ft.  6  in.,  and  the  thickness  of  the 
material  is  1  in.,  find  the  number  of  cubic  inches  of  the 
material. 

159.  The  wall  of  China  is  1500  miles  long,  20  feet  high, 
15  feet  wide  at  the  top,  and  25  feet  at  the  bottom.  Find  how 
many  cubic  yards  of  material  it  contains, 

160.  Find  how  many  cubic  feet  of  earth  must  be  dug 
out  to  make  a  well  3  feet  in  diameter,  and  30  feet  deep. 

161.  One  extremity  of  a  string  is  fastened  to  a  corner 
of  an  equilateral  triangle,  side  5  inches,  and  the  string  is 
then  wound  around  the  triangle,  being  kept  taut,  when 
unwound.  Find  the  area  of  the  space  enclosed  by  the  string" 
and  the  line  marked  out  by  its  unattached  extremity  in 
one  complete  revolution. 

-  162.  In  the  preceding  example,  if  the  end  wliich  is  fas- 
tened to  the  triangle  was  attached  to  it  at  the  middle  point 
of  a  side,  find  the  area. 

163.  The  area  of  a  sector  is  90  square  feet ;  the  radius 
of  the  circle  is  15  feet.     Find  the  arc  of  the  sector. 

164.  The  length  of  a  triangular  prism  is  7  feet,  and  the 
sides  of  the  triangular  end  are  3,  4  and  5  feet,  respectively. 
What  is  its  whole  superficial  area  ? 

165.  The  difference  between  the  radii  of  the  front  and 
hind  wheels  of  a  carriage  is  6  inches.  What  are  the  lengths 
of  these  radii  if  the  front  wheel  makes  50  revolutions  more 
than  the  hind  one  in  going  a  mile  ? 
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166.  At  what  distance  from  the  top  must  a  cone,  14  in- 
ches high,  be  cut  parallel  to  the  base,  that  the  volumes  of 
the  two  parts  may  be  equal  ? 

167.  A  vessel  in  the  form  of  a  right  circular  cylinder 
is  to  have  a  capacity  of  3  gallons,  and  the  depth  of  the 
vessel  is  to  be  equal  to  the  length  of  a  diameter  of  the 
end.     Find  its  depth. 

168.  Find  the  number  of  cubic  yards  of  earth  dug  out 
to  make  a  tunnel  80  yards  long,  whose  section  is  a  semi- 
circle, with  a  radius  of  10  feet. 

169.  How  many  pieces  of  money,  |  of  an  inch  in  diame- 
ter and  J  of  an  inch  thick,  can  be  coined  from  material  in 
the  form  of  a  cube,  whose  edge  is  3  inches  ? 

170.  Find  the  cost  of  a  leaden  pipe  of  IJ  inch  bore, 
which  is  ^  inch  thick  and  20  feet  long,  at  8  cents  per 
pound,  supposing  that  a  cubic  foot  of  lead  weighs  11500 
ounces. 

171.  The  altitude  of  an  equilateral  triangle  is  14  feet. 
Find  the  length  of  a  side  and  the  area  of  the  triangle. 

172.  A  ladder,  whose  foot  rests  in  a  given  position,  just 
reaches  a  window  on  one  side  of  a  street,  and  when  turned 
about  its  foot  just  reaches  a  window  on  the  other  side.  If 
the  two  positions  of  the  ladder  be  at  right  angles  to  each 
other,  and  the  heights  of  the  windows  be*  36  and  27  feet, 
respectively,  find  the  width  of  the  street  and  the  length  of 
the  ladder. 

173.  The  driving  wheel  of  a  locomotive-engine^  of 
diameter  7  feet,  makes  IJ  revolutions  in  1  second.  Find, 
approximately,  the  number  of  miles  per  hour  at  which  the 
train  is  going. 

174.  How  many  inches  of  wire  are  necessary  to  make  a 
figure  of  a  circle  and  a  square  described  about  it,  when 
each  side  of  the  square  is  4  inches  ? 

175.  The  large  hand  of  a  clock  is  11  feet  long.  How 
many  yards  per  day  does  its  extremity  travel  ? 

176.  Find  the  internal  depth  of  a  cubical  box,  which 
will  exactly  hold  3  gallons. 

177.  A  sovereign  is  |  of  an  inch  in  diameter,  and  -^\  of 
an  inch  in  thickness.  If  80000  of  them  be  melted  down 
and  formed  into  a  cube,  find  an  edge  of  the  cube. 
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178.  Find  how  many  gallons  are  contained  in  a  vessel, 
which  is  in  the  form  of  a  right  circular  cone,  the  radius 
of  the  base  being  8  feet,  and  the  slant  side  12  feet. 

179.  The  great  pyramid  of  Egypt  was  481  feet  in  height 
when  complete,  and  its  base  was  a  square  764  feet  in 
length.     Find  its  volume  in  cubic  yards. 

180.  A  solid  is  in  the  form  of  a  right  circular  cylinder, 
with  hemispherical  ends  ;  the  extreme  length  is  42  inches 
and  the  diameter  is  5  inches.     Find  the  volume. 

181.  Find  the  weight  of  gunpowder  required  to  fill  a 
hollow  sphere  9  inches  in  diameter,  supposing  that  30 
cubic  inches  of  gunpowder  weigh  one  pound. 

182.  The  radius  of  the  base  of  a  cylindrical  vessel  is  14 
inches  ;  a  block  of  stone  is  placed  in  the  vessel  and  is 
covered  with  water ;  On  removing  the  block  the  level  of 
the  water  sinks  4  inches.  Find  the  weight  of  the  block  of 
stone,  supposing  that  it  is  8  times  as  heavy  as  an  equal 
volume  of  water. 

183.  A  water-wheel,  whose  diameter  is  14  feet,  makes 
50  revolutions  per  minute.  Find,  approximately^  the 
number  of  miles  per  hour  traversed  by  a  point  on  the  cir- 
cumference of  the  wheel. 

184.  A  locomotive,  running  at  the  rate  of  35  miles  per 
hour,  has  a  driving-wheel  which  makes  4  revolutions  in  1 
second.     Find  the  diameter  of  the  wheel. 

185.  The  shaft  of  Pompey's  pillar,  which  is  situated  near 
Alexandria,  in  Egypt,  is  a  single  stone  of  granite.  The 
height  is  90  feet,  the  diameter  at  one  end  is  60  inches,  and 
at  the  other  end  7  ft.  6  in.     Find  the  volume. 

186.  A  cask  full  of  water  weighs  480  lbs.  ;  the  cask 
when  empty  weighs  31  lbs.  Find  the  number  of  gallons 
the  cask  will  hold. 

187.  Find  the  area  of  the  whole  surface  of  a  pyramid  on 
a  square  base,  having  its  other  faces  equal ;  each  side  of 
the  base  is  35  feet,  and  the  height  of  the  pyramid  is  34 
feet  8  inches. 

188.  The  surface  of  a  sphere  is  equal  to  that  of  a  right 
circular  cylinder  ;  the  radius  of  the  base  of  the  cylinder 
is  4  inches,  and  the  height  1  foot.  Find  the  volume  of 
the  sphere. 
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189.  The  volume  of  a  sphere  is  equal  to  that  of  the  right 
circular  cylinder  in  the  preceding  example.  Find  the 
surface  of  the  sphere. 

190.  A  square  enclosure  has  a  side  40  feet  in  length. 
In  front  of  it,  and  at  a  distance  of  40  feet  from  each  of  the 
two  nearest  corners,  a  cow  is  tethered.  If  the  tether  rope 
is  100  feet  in  length,  and  the  cow  is  unable  to  enter  the 
enclosare,  find  the  area  of  the  ground  from  which  the  cow 
will  be  able  to  procure  the  grass. 

191.  How  many  times  larger  than  the  earth  is  the  sun, 
if  they  are  considered  spheres,  the  radius  of  the  earth  being 
3956  miles,  and  that  of  the  sun  441,500  miles  ? 

192.  How  many  gallons  of  wine  are  contained  in  a  cask 
weighing  450  pounds,  if  the  cask  >vhen  empty  weighs  20 
lbs.,  and  a  cubic  foot  of  wine  995  ounces  ? 

193.  If  the  earth  be  regarded  as  a  sphere  7912  miles 
in  diameter,  and  the  moon  a  sphere  2160  miles  in  diame- 
ter, how  many  times  the  bulk  of  the  moon  is  the  earth? 

194.  A  flat  roof  is  17  ft.  4  in.  long,  and  13  ft.  4  in.  wide. 
Find  the  cost  of  covering  it  with  sheet  lead  -jJg  of  an  inch 
thick,  supposing  that  a  cubic  inch  of  lead  weighs  6-5 
ounces,  and  that  1  pound  of  it  costs  7  cents. 

195.  A  box  with  a  lid  is  made  of  planking  IJ  inches 
thick.  If  the  external  dimensions  be  3  ft.  4  in.,  2  ft.  6  in., 
and  L  ft.  8  in.,  respectively,  how  many  square  feet  of  plank- 
ing does  it  contain  ? 

196.  A  telegraph  wire  is  70  kilometres  long,  and  2J 
millimetres  in  diameter.  Find  the  volume  in  cubic  deci- 
metres. 

197.  The  top  of  a  flag  staff"  being  broken  off  by  a  blast 
of  wind,  struck  the  ground  at  a  distance  of  1 5  feet  from 
the  foot  of  the  pole.  Find  the  height  of  the  whole  flag-staff 
supposing  the  length  of  the  broken  piece  to  be  39  feet. 

198.  The  area  of  the  coal  field  of  South  Wales  is  1000 
square  miles,  and  the  average  thickness  of  the  coal  is  60 
feet.  If  a  cubic  yard  of  coal  weigh  2200  pounds,  and  the 
annual  consumption  of  coal  in  Great  Britain  be  70,000,000 
tons,  find  the  number  of  years  for  which  this  coal  field 
alone  would  supply  Great  Britain  with  coal  at  the  present 
rate  of  consumption. 
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100.  Find  the  number  of  gallons  of  water  which  pass  in 
5  minutes  under  a  bridge  20  ft.  6  in.  wide,  the  stream 
being  12  ft.  4  in.  deep,  and  its  velocity  2 J  miles  per  hour. 

200.  Six  men  bought  a  grinding-stone,  65  inches  in  di- 
ameter, each  paying  one-sixth  part  of  the  expense.  They 
agree  to  grind  down  their  respective  shares  in  succession. 
If  the  axle  renders  a  space  in  the  centre,  5  inches  in  di- 
ameter, useless,  find  the  diameter  of  the  grinding-stone 
when  each  of  them  has  ground  his  share. 

201.  Three  poles  stand  upright  on  level  groand_,  with 
their  lower  ends  in  the  same  straight  line.  The  heights 
of  the  two  extreme  poles  are  31  and  25  feet.  The  top  of 
the  former  is  20  feet,  and  that  of  the  latter  26  feet,  from 
the  top  of  the  middle  pole ;  while  the  middle  pole  stands 
12  feet  distant  from  the  higher  of  the  other  two,  measured 
horizontally.  What  is  the  length  of  the  middle  pole,  and 
the  distance  between  the  tops  of  the  other  two  ? 

202.  What  must  be  the  edge  of  a  cube,  in  order  that  its 
total  superficial  area  may  be  2  square  feet,  .expressing  the 
answer  in  inches  ? 

203.  A  vessel  when  empty  weighs  1-75  kilogrammes, 
and  when  full  of  water  weighs  7-3  kilogrammes.  Find 
the  capacity  of  the  vessel  in  cubic  decimetres. 

204.  If  iron  is  7-7  times  as  heavy  as  an  equal  volume  of 
water^  find  the  radius  of  a  64-pound  spherical  shot. 

205.  Find  the  measure  of  the  area  of  a  triangle,  the 
measures  of  whose  sides  are  a,  b  and  c. 

206.  A  vat,  4  ft.  long,  3  ft.  wide,  and  0  inches  deep,  con- 
tains pulp  for  making  paper.  A  percentage  of  the  pulp  is 
lost  in  drying,  and  a  sheet  of  paper  2700  yards  long, 
2  feet  6  inches  wide,  and  -004  inches  thick  is  obtained. 
What  per  cent,  of  the  pulp  was  lost  in  drying  ? 
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/  1.  A  can  do  as  mach  work  in  9  days  as  B  can  do  in  10, 
but  A  works  only  10  days  for  every  11  B  works.  How 
should  $59.70  be  divided  for  work,  under  these  conditions  ? 

■^  2.  A  man  insures  a  house,  worth  $4000,  for  |  of  its 
value_,  at  2%  premium.  If  the  liouse  be  destroyed,  find 
the  total  loss  sustained  by  the  owner  after  one  premium 
has  been  paid. 

^  3.  What  principal  will  amount,  at  simple  interest,  to 
$373.75  in  2|  years  at  G%  per  annum  ? 

7<  4.  Three  men  form  a  partnership,  contributing  $3200, 
$4000,  and  $4500,  respectively.  How  should  a  gain  of 
f  526.50  be  divided  ? 

A  5.  I  mix  3  lbs.  of  tea,  worth  40  cents  a  lb.,  with  5  lbs. 
of  tea,  worth  48  cents  a  lb.  At  what  price  per  lb.  should 
I  sell  the  mixture  to  make  a  clear  gain  of  8%  ? 

G.  If  3%  stock  is  selling  at  84,  what  should  be  the  price 
of  7%  stock,  to  realize  the  same  interest  on  the  money  in- 
vested ? 

7.  Find  an  agent's  charges,  who  sells  3500  bushels  of 
wheat,  at  85  cents  a  bushel,  on  a  commission  of  4J%. 

8.  A  merchant  buys  4000  yards  of  carpet  in  England, 
at  4s.  6d.  per  yard.  Find  its  value  in  Canadian  currency, 
exchange  being  £1  =  $4.87. 

9.  Find  the  cost  of  painting  a  floor,  16  ft.  in  length  and 
12  ft.  3  in.  in  width,  at  18  cents  per  square  yard. 

10.  Divide  $201  between  A  and  B,  so  that  A  may  have 
$12  more  than  half  of  what  B  gets. 

11.  Two  men  start  together  to  go  in  the  same  direction 
around  a  circular  track.  The  first  goes  5  yards  while  the 
second  goes  4 J.     Where  will  they  first  be  together  ? 

12.  I  sold  a  book  for  78  cents,  gaining  12J%.  Find 
the  cost. 

i^     13.  When,  first  after  4  o'clock,  will  the  minute  hand  be 
midway  between  the  figure  IV  and  the  hour  hand  ? 

14.  Two  men  w^orking  together  can  perform  a  piece  of 
work  in  18  days.  If  the  job  is  worth  $126,  and  one  of  the 
men  works  5  days  less  than  the  other,  hoAv  should  the 
money  be  divided  ? 
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15.  How  much  tea,  worth  54  cents  a  pound,  must  I  mix 
with  34  lbs.,  worth  CO  cents  a  pound,  so  as  to  form  a  mix- 
ture worth  57|  cents  a  pound ? 

IG.  Three  men  form  a  partnership,  and  invest  their 
capital  in  the  proportion  of  3_,  4,  and  5.  If  they  gain 
$720,  how  should  it  be  divided  among  them  ? 

17.  Find  my  income  from  investing  $5100  in  the  4 J  per 
cents  at  85. 

18.  Find  the  actual  cost  of  goods  which  were  purchased 
for  1510  on  3  months'  credit,  money  being  worth  8%  per 
annum. 

19.  A  boy  bought  apples  at  5  for  6  cents,  and  sold  them 
at  2  for  3  cents.     What  was  his  gain  per  cent  ? 

)r    20.  When,  first  after  5  o'clock,  will  the  minute  hand  be 
midway  between  the  figure  III  and  the  hour  hand  ? 

21.  Find  the  cost  of  sowing  a  field,  40  rods  long  and  35 
rods  wide,  with  wheat  at  70  cents  a  bushel,  if  it  takes  IJ 
bushels  to  sow  an  acre. 

22.  Divide  $318  between  A  and  B,  so  that  A  may  have 
$14  less  than  one-third  of  B's  share. 

23.  Find  the  difference  between  |  -^  J  of  4,  and  f  -^  |  x  |. 
X  24.  A  and  B  can  do  a  piece  of  work  in  8  days,  B  and 

C  in  10  days,  and  C  and  A  in  12  days.     Find  when  they 
will  finish  it,  all  working  together. 

25.  I  sold  2  books  for  75  cents  each^  on  the  one  I  gained 
20%,  and  on  the  other  I  lost  20%.  How  much  did  I  gain 
or  lose  on  the  whole  transaction  ? 

26.  Find  the  rate  of  interest  at  which  $137  will  amount 
to  $152.07  in  2  years. 

27.  Reduce  -714285  to  a  vulgar  fraction  in  its  lowest 
terms. 

28.  A  is  worth  a  certain  sum,  B  is  worth  twice  as  much, 
and  C  is  worth  as  much  as  both,  which  is  $2700.  What 
are  A  and  B  worth,  respectively  ? 

29.  An  agent  remitted  to  his  employer  $1872,  as  the 
proceeds  of  the  sale  of  wheat,  after  deducting  his  commis- 
sion of  4%  for  the  transaction.  What  was  the  amount  of 
the  commission? 

30.  If  the  3J  per  cents  are  selling  at  75,  what  rate  of 
interest  would  they  pay  on  an  investment  ? 
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;  1.  A  grocer  mixes  30  lbs.  of  tea,  worth  45  cents  a  pound, 
with  20  lbs.  of  tea,  worth  35  cents  a  pound.  At  what 
price  per  lb.  must  he  sell  the  mixture  so  as  to  gain  20% 
on  his  outlay  ? 

2.  How  much  carpet  is  wasted  in  carpeting  a  room, 
20ft.  long  and  lift,  wide^  with  carpet  (running  length- 
wise) }  yd.  wide^  and  having  a  complete  pattern  every 
8  ft? 

3.  A  can  do  twice  as  much  work  in  a  day  as  B,  but  he^^,-.^ 
works  only  |  of  the  time.  How  should  $22,-  which  they  \  ^^ 
receive  for  their  work,  be  divided  ? 

X  4.  When,  first  after  3  o'clock,  will  the  hour  hand  of  a 
clock  be  midway  between  the  figure  III  and  the  minute 
hand? 

5.  A  and  B  agree  to  pay  their  travelling  expenses  in 
the  proportion  of  2  to  3.  A  pays  on  the  whole  $164,  and 
B  $206.  What  has  one  to  pay  the  other  to  settle  the  ac- 
count ? 

6.  Two-thirds  of  the  selling  price  of  certain  goods  is 
10%  less  than  cost.  Find  the  gain  per  cent,  at  which  the 
goods  were  sold. 

7.  In  what  time  will  $212  amount  to  $245.39,  at  7%  per 
annum  ? 

8.  Find  the  sum  realized  on  the  sale  of  $3000  stock  at 
86,  brokerage  at  i%. 

9.  Divide  $4669  among  3  men,  in  the  proportion  of  5, 
7,  and  11. 

10.  Find  the  true  discoant  off  $422.50  due  in  9  months,, 
at  7J%  per  annum. 

11.  What  is  the  cost  of  insuring  property,  worth  $700, 
at  2%,  so  that  in  event  of  loss  the  owner  may  receive  back 
the  value  of  the  property  and  the  premium  paid  ? 

12.  Divide  $31.50  among  A,  B_,  and  C,  so  that  B  may 
have  one-third  as  much  again  as  A,  and  C  one-fourth  as 
touch  again  as  A  and  B  together. 

13.  Find  the  cost  of  fencing  a  21  acre  square  field  at 
50  cents  a  rod. 

14.  Find  the  net  income  of  a  man  whose  total  income  is 
$900,  on  $500  of  which  he  pays  18  mills  on  the  dollar 
taxation. 
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15.  Three  brothers  buy  a  farm,  the  first  taking  |  of  it, 
the  second  J,  and  the  third  the  remainder ;  the  third  paid 
^1884.     What  did  each  of  the  others  pay  ? 

id    a-       1-^     -304  X  •002x1-8 

16.  Simplify 

^    ^       -0009  X -038 

17.  A  can  do  a  piece  of  work  in  5  days,  B  in  6,  and  C 
in  7.  If  they  all  work  together  at  it  and  make  $21.40, 
how  should  the  money  be  divided  ? 

18.  What  principal  will  amount  to  $263.17J  in  4  years 
at  5  J%  per  annum  ? 

19.  How  much  must  a  man  pay  for  $4000  stock  at  87, 
brokerage  ^%  ? 

20.  At  what  time  after  5  o'clock  are  the  hour  and  min- 
ute hands  of  a  clock  first  together  ? 

21.  I  insure  a  house  for  |  of  its  value  at  3%,  and  if  the 
house  is  destroyed  my  total  loss  will  be  $522.50.  Find 
the  value  of  the  house. 

22.  A  farmer  bought  11  cows  for  $253,  and  after  keeping 
them  17  weeks,  at  a  cost  of  $1.75  a  week  each,  he  sold 
them  for  $48  each.  How  much  did  he  gain  or  lose  by  the 
transaction  ? 

23.  Find  the  cost  of  sowing  a  field  40  rods  long  and  30 
wide^  with  oats  worth  35  cents  a  bushel,  if  it  requires  2 
bushels  of  oats  to  sow  one  acre. 

24.  A  grocer  mixes  25  lbs.  of  tea,  worth  35  cents  a  lb., 
with  35  lbs.,  worth  40  cents  a  lb.  At  what  price  per  lb. 
must  he  sell  the  mixture  in  order  to  gain  10%  ? 

25.  Find  the  cost  of  papering  the  walls  of  a  room  14  ft. 
long,  12  ft.  wide,  and  10  feet  high,  in  which  are  two  win- 
dows^ 3J  by  6  ft.,  and  one  door_,  4  by  7  ft.,  with  paper  27 
inches  wide,  at  6  cents  a  yard. 

26.  Divide  $612  into  3  parts,  such  that  the  first,  put  out 
at  simple  interest  for  2  years  at  6%,  equals  the  second  for 
3  years  at  5%,  equals  the  third  for  4  years  at  4%. 

27.  A  bankrupt  owes  A  $4000,  and  B  $2700,  and  his 
assets  are  $921.25.     How  should  his  assets  be  divided  ? " 

28.  A  grain  merchant  bought  wheat  at  87|  cents  a 
bushel,  and  sold  it  at  77  cents  a  bushel.  How  much  did  he 
lose  on  every  dollar  he  paid  ? 
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1 .  A  and  B  can  do  a  piece  of  work  in  5  days,  A  could 
do  it  alone  in  8  days.  How  long  would  it  take  B  to 
finish  the  work  if  both  together  had  worked  at  it  for  3 
days? 

2.  A  grocer  who  throws  off  5%  for  cash,  sold  the  follow- 
ing ;  3  lbs.  raisins,  at  8  cents  a  pound  ;  4^  lbs.  tea,  at  50 
cents  a  pound  ;  4  cans  of  salmon,  at  25  cents  a  can  ;  8  lbs. 
of  sugar,  at  6  J  cents  a  pound  ;  5|  lbs.  of  butter,  at  20  cents 
a  pound.     Find  his  cash  receipts. 

3.  I  sold  a  horse  for  $153,  and  lost  15%  by  the  transac- 
tion.    Find  the  cost  price  of  the  horse. 

4.  A  and  B  engage  in  trade ;  A  puts  into  the  business 
$400  for  6  months,  and  B  puts  in  $300  for  7  months.  How 
should  a  net  gain  of  $450  be  divided  ? 

5.  Find  the  income  arising  from  investing  $3370  in  the 
3  per  cents,  at  72. 

6.  A  sold  $2500  worth  of  goods  to  B,  at  a  profit  of  6%, 
and  B  sold  them  to  C,  at  a  loss  of  5%.  Find  what  C  paid 
for  the  goods. 

7.  A  certain  sum  of  money  in  3  years  at  4%  per  an- 
num amounts  to  $336.  Find  what  it  will  amount  to  in  4 
years  at  the  same  rate. 

8.  Find  the  cost  of  gravelling  a  walk,  1  yard  in  width, 
around  the  inside  of  a  2^  acre  square  field,  at  15  cents  a 
square  yard. 

9.  A,  B,  and  C  do  a  piece  of  work,  and  are  paid  $42  for 
it.  The  money  is  divided  according  to  the  efficiency  and 
time  each  worked ;  A's  efficiency  is  to  B's  as  2  to  3,  B's  to 
C's  as  4  to  5  ;  A  worked  6  days,  B  7  days,  and  C  8  days. 
How  should  the  money  be  divided  ? 

10.  Divide  $369  between  A  and  B,  so  that  A  may  have 
$4.20  more  than  14%  of  B's  share. 

11.  A  merchant  sold  an  article  at  a  loss  of  8%,  but  had 
he  sold  it  for  $1.05  more,  he  would  have  gained  7%.  What 
price  did  he  sell  it  at  ? 

12.  A  man  divided  a  farm  among  3  sons  ;  to  the  first 
he  gave  110  acres,  to  the  second  f  of  the  whole,  and  to  the 
third  1|  as  much  as  to  both  the  others.  How  many  acres 
did  the  farm  contain  ? 
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13.  A  and  B  run  a  100  yards  race  ;  A  takes  8  steps 
while  B  takes  9,  but  10  of  A's  are  equal  in  length  to  11  of 
5's.     Who  will  win  the  race,  and  by  how  much  ? 

14.  Find  the  difference  between  the  true  and  the  bank 
discount  off"  $508,  due  in  4J  years,  at  6%  per  annum. 

15.  How  many  yards  of  paper,  30  inches  wide,  with  a 
pattern  every  18  Inches,  are  required  to  paper  the  walls 
of  a  room  18  ft.  long,  12  ft.  wide,  and  10  ft.  high? 

16.  A  person  sold  a  lot  for  $600,  gaining  14%  of  the 
proceeds.  What  would  he  have  sold  it  for,  had  he  gained 
14%  of  the  cost  ? 

17.  A  city  increases  13%  annually  in  population  for  3 
years,  and  has  at  the  end  of  that  time  1,442,897  of  a  popu- 
lation.    What  had  it  at  the  beginning  of  the  time  ? 

18.  How  much  stock  must  be  sold,  at  72,  to  pay  a  debt 
of  $7470,  9  months  before  it  becomes  due,  true  discount 
being  allowed,  at  5%  per  annum  ? 

19.  A  merchant  sold  135  barrels  of  flour,  part  of  it  at 
$5  a  barrel,  and  the  remainder  at  $4  a  barrel,  and  realized 
$615.     How  many  barrels  of  each  kind  did  he  sell  ? 

20.  A  merchant  marked  his  goods  at  an  advance  of  20% 
on  cost,  and  in  selling  them  he  used  a  yard  measure  J 
inch  too  short ;  his  entire  gain  being  $134.10,  find  the 
cost  price  of  the  goods. 

21.  A  merchant  marked  his  goods  at  an  advance  of 
50%,  but  afterwards  sold  them  50%  less  than  this  price. 
Required  his  loss  per  cent. 

22.  I  buy  a  ground  rent  of  $32  per  annum  for  $400. 
What  per  cent,  do  I  realize  on  my  investment  ? 

23.  A  man  has  $10,  $5,  and  $4  bills,  the  number  of  each 
denomination  being  proportional  to  3,  4,  and  6.  If  they 
amount  to  $518  in  all,  how  many  has  he  of  each  denom- 
ination ? 

24.  A  and  B  start  together  to  travel  in  the  same  direc- 
tion. A  travels  at  the  rate  of  7  miles  per  hour,  and  al- 
ways remain  J  as  far  ahead  of  B  as  B  has  travelled. 
What  is  B's  rate  of  travelling  ? 

25.  A  speculator  received  a  stock  dividend  of  5%,  which 
Increased  the  number  of  his  shares  to  42  ($100).  How 
many  shares  had  he  at  first  ? 
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1.  A  druggist  gives  a  lb.  troy  of  certain  goods  instead 
of  a  lb.  avoirdupois.  What  is  his  gain  and  the  customer'^ 
loss  per  cent.  ? 

2.  Find  the  cost  of  carpeting  a  room  20  ft.  lo*ng_,  17  ft. 
6  in.  in  width,  with  carpet  2  ft.  wide,  at  $1.50  a  yard,  the 
carpet  running  lengthwise,  and  without  a  pattern. 

3.  Find  the  cost  of  fencing  a  farm  in  the  form  of  a 
rectangle,  whose  sides  are  in  the  ratio  of  4  to  5,  and  which 
contains  800  acres,  at  $1.37J  a  rod. 

4.  A  and  B  work  6  and  7  hours  respectively  for  one 
day  and  receive  the  same  wages  ;  on  the  second  day  they 
work  7  and  8  hours  respectively ;  they  receive  for  their 
whole  work  $18.10.     How  should  it  be  divided  ? 

5.  Divide  $248  earnings  between  A  and  B,  when  A 
works  only  4  hrs.  to -every  6  hrs.  B  works,  but  is  able  to 
do  as  much  in  5  days  as  B  can  do  in  8  days. 

6.  A  grocer,  by  selling  5  lbs.  of  tea  for  a  certain  price, 
gained  12%  ;  afterwards  he  increased  the  price,  giving 
only  41  lbs.  for  the  same  money.  What  per  cent,  did  he 
make  at  the  increased  price  ? 

7.  A  merchant  lost  25%  of  certain. perishable  goods 
and  sold  the  remainder  at  a  gain  of  30%.  What  was  his 
gain  or  loss  per  cent.  ?  v 

8.  Simplify     'Q004x>00651x-03^ 

^     ^  •0008x3-1 

9.  A  builder  pays  3  times  as  much  for  material  as  for 
labor  ;  had  he  paid  10%  more  for  material,  and  6%  less  for 
labor,  his  contract  would  have  cost  him  $3637.92.  What 
was  his  contract  price  ? 

10.  Find  the  length  of  a  side  of  a  square  held  containing 
10  acres. 

11.  I  invest  equal  sums  of  money  in  the  4  per  cents  at 
87,  and  in  the  5  per  cents  at  102,  and  realize  $27  a  year 
more  income  from  the  latter  than  from  the  former.  How 
much  do  I  invest  in  each  ? 

12.  The  hour,  minute,  and  second  hands  of  a, .watch  re- 
volve around  the  same  centre.  When,  first  after  7  o'clock, 
will  the  miniife  hand  be  midway  between  the  other 
two? 
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1 3.  A  and  B  form  a  partnership,  A  puts  into  the  busi 
ness  $8a)0  for  4  months,  and  B  puts  in  ^4200  for  o 
months.  How  should  ^1722  profits  be  divided  between 
them  ? 
\  14.  A  man  insures  a  house,  worth  $4900,  so  that  in  case 
of  loss  he  can  recover  ^  of  the  value  of  the  house  and  the 
premium  of  2%  paid  for  insuring.  What  was  the  amount 
of  insurance  ? 

15.  A  70-day  note  is  discounted  by  a  banker  at  9%. 
What  rate  of  interest  is  he  charging  for  the  money  ad- 
vanced ? 

IG.  Find  the  length  of  the  diagonal  of  a  square  field 
containing  40  acres 

17.  A  speculator  invests  some  money  in  3%  stock  at  72. 
What  per  cent,  is  he  making  on  the  money  invested  ? 

18.  A  merchant  imported  a  quantity  of  goods,  paying 
25%  of  the  invoice  price  for  freight,  duty  etc.  He  sold 
them  for  $2925,  losing  10%  therebj^.  What  was  the  in- 
voice  price  ? 

19.  A  merchant  having  bought  a  lot  of  goods,  sells  J  of 
them  at  a  loss  of  6%.  By  what  increase  per  cent,  must 
he  raise  that  selling  price  in  order  that  by  selling  the  re- 

■  mainder  at  the  increased  rate  he  may  gain  6%  on  the 
whole  transaction  ? 

20.  A  baiikrupt's  assets  are  only  half  of  his  liabilities, 
but  one-third  of  the  assets  prove  to  be  worth  only  50  cents 
on  the  dollar.     How  many  cents  on  the  dollar  can  he  pay  ? 

\  21.  A  wine  merchant  mixes  8  gallons  of  wine  worth 
Si.  12 J  a  gallon,  12  gallons  worth  $1.25  a  gallon,  and  14 
gallons  worth  $1.50  a  gallon,  with  16  gallons  of  water,  and 
sells  the  mixture  at  $1  a  gallon.     Find  his  gain  per  cent. 

22.  A  boy  engages  with  a  farmer  a  year  for  $40  and  a 
suit  of  clothes.  He  leaves  at  the  end  of  9  months,  and  is 
entitled  to  $25  and  the  suit.  What  was  the  cost  of  the 
suit? 

23.  A  man  has  $400  of  his  income  exempt  from  taxation, 
and  on  the  balance  he  pays  2%  income  tax  ;  if  his  net  in- 
come is  $865.50,  find  his  total  income. 

24.  What  time  between  6  and  7  o'clock  will  the  hour 
and  minute  hands  of  a  watch  be  together  ? 

15 
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1.  A  broker  receives  $25  for  investing  14325  in  stock 
worth  86.     What  rate  did  the  broker  charge? 

2.  Find  the  perimeter  of  a  square  field  containing  lOacres. 

3.  A  merchant  sold  276  yards  of  cloth  at  a  profit  of 
15%,  and  398  yards  at  a  profit  of  7%,  and  found  that  had 
he  sold  it  at  a  uniform  profit  of  11%,  he  woald  have  real- 
ized $4.88  more  than  he  did.  What  was  the  cost  price  of 
the  cloth  ? 

4.  A  man  sold  a  horse  at  20%  profit.  If  the  horse  had 
cost  him  $40  more,  and  had  sold  for  the  same  amount  as 
before,  he  would  have  lost  5%.     What  was  the  cost  ? 

5.  What  is  the  difference  between  40%  discount,  and  20, 
10,  and  10%  discount  ? 

6.  How  much  will  I  save  annually  bv  investing  $7950 
in  the  3%'s,  at  75,  instead  of  in  the  4%'s^  at  106  ? 

7.  A  merchant  who  gives  a  discount  of  5%  for  cash, 
sold  the  following  goods :  14  lbs.  of  sugar,  at  6J  cents  a 
pound  ;  7  lbs.  of  tea,  at  35  cents  a  pound  ;  3  brooms,  at  25 
cents  each  ;  20  yards  of  cotton,  at  8  cents  a  yard  ;  4  papers 
of  pins,  at  5  cents  each,  and  3  spools,  at  3  cents  each.  He 
received  in  payment  5  dozen  eggs,  at  12  cents  a  dozen, 
2  pounds  of  butter,  at  20  cents  a  pound,  $1.90  in  cash,  and 
booked  the  balance.     How  much  did  he  book  ? 

8.  The  trae  discount  off  $130  for  a  certain  time  is  $10. 
What  would  it  be  for  double  that  time  ? 

9.  A  merchant  marks  his  goods  at  a  profit  of  30%^  but 
throws  off  20%  of  this  price  in  selling.  At  what  advance 
on  cost  does  he  sell  them  ? 

^  10.  A  and  B  run  a  300  yard  race ;  A  runs  12  yards 
while  B  runs  10,  but  after  A  has  run  one-half  the  distance, 
he  runs  only  8  yards  in  the  time  in  which  he  formerly  ran 
12  yards,  while  B  continues  his  original  rate  throughout 
the  race.     Which  wins,  and  by  how  much  ? 

11.  Find  the  difference  between  the  simple  and  the  com- 
pound interest  on  $400  for  3  years  at  7  %  per  annam. 

12.  Find  the  difference  between  the  true  and  the  bank 
discount  off  $620  due  in  3  years,  at  8  %  per  annum. 

13.  A  teacher  pays  $5.40  taxes.  What  is  his  total  salary, 
if  $400  of  it  is  exempt  from  taxation,  and  a  2  %  rate  is 
levied  oti  the  remainder  ? 
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14.  A  broker  invests  $5176.50  in  stock  at  76,  on  J  % 
commission.     What  are  his  charges  ? 

15.  A  merchant  mixes  teas  worth  35,  40,  60,  75  cents  a 
lb.,  in  equal  quantities^  and  sells  the  mixture  for  80  cents 
a  lb.     What  percentage  does  he  gain  ? 

16.  A_,  B,  and  C  do  a  piece  of  work  and  are  paid  in  pro- 
portion to  the  number  of  hours  each  works  ;  for  4  days  A 
works  6  hours  a  day,  B  7  hours  a  day,  and  C  8  hours  a  day. 
At  the  end  of  this  time  A  leaves,  while  B  and  C  work  2 
days  more,  10  hours  a  day  each,  and  finish  the  work. 
If  $62  be  paid  for  the  whole  work,  how  should  it  be 
divided  ? 

17.  A  merchant  sells  12  lbs.  of  tea  for  what  17  lbs.  cost 
him.     What  advance  per  cent,  on  cost  is  he  making  ? 

18.  An  insurance  company  took  a  risk  of  $4800  at  2|%, 
and  immediately  re-insured  J  of  it  in  another  company  at 
3%.  If  the  property  be  destroyed,  find  the  loss  sustained 
by  each  company. 

19.  If  I  gain  30%  of  the  proceeds  in  selling  goods,  what 
is  my  gain,  per  cent.,  on  the  cost  ? 

20.  Find  how  much  a  merchant  cheats  a  customer  who 
buys  goods  to  the  amount  of  $120,  when  he  gives  only  35 
inches  for  a  yard. 

21.  Find  the  cost  of  paving  a  walk,  1  yard  wide,  around 
the  inside  of  a  rectangular  field,  40  yards  in  length  and 
30  yards  in  width,  at  75  cents  a  square  yard. 

22.  A  wholesale  dealer  sold  goods,  at  5%  profit,  to  a  re- 
tailer, who  disposed  of  them  at  5%  loss.  Find  the  average 
gain  or  loss  per  cent. 

23.  A  can  do  a  piece  of  work  in  7  days,  B  in  10  days, 
and  C  in  14  days.  How  long  will  it  take  C  to  finish  the 
work  if  A  and  B  have  both  Avorked  at  it  for  2  days  ? 

-  24.  How  many  pounds  of  tea,  worth  35  cents  i,  pound 
must  be  mixed  with  14  lbs.  at  40  cents  a  pound,  so  that  a 
gain  of  20  %  may  be  made  by  selling  the  mixture  at  $4.41 
per  10  pounds  ? 

25.  How  much  better  is  it  to  lend  $300  for  3  years  at 
^  %  simple  interest,  than^  to  lend  it  at  6  %  compound  in- 
terest ? 

26.  What  rate  of  discount  is  40,  10,  and  10%  equal  to? 
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1.  A  druggist  marks  his  soda  at  50%  profit,  but  by  a 
mistake  sells  a  pound  by  avoirdupois  weight.  What  per- 
centage does  he  really  gain  on  the  pound  V 

2.  Bought  land  at  ^40  an  acre.  How  much  must  I  ask 
an  acre  tluit  I  may  abate  25%  from  my  asking  price,  and 
still  make  30  %  on  the  purchase  money  ? 

3.  Find  the  cost  of  planting  a  hedge  around  a  square 
field,  containing  2J  acres^  at  12J  cents  a  yard. 

4.  A  commission  merchant  charges'  $53.60  for  buying 
goods  on  a  commission  of  2%.  What  sum  must  his  em- 
ployer remit  to  him  to  cover  his  charges  and  to  buy  the 
goods  ? 

5.  A  broker  charges  J%  commission  for  selling  $4230 
stock  at  79  J.     What  are  the  net  proceeds  of  the  sale  ? 

6.  A  man  insures  property  worth  5i?7140,  so  that  in  case 
of  loss  he  may  recover  the  value  of  tlie  property  and  the 
premium  paid  for  insuring,  which  was  at  2%.  What  was 
the  premium  paid  for  insuring  ? 

7.  A  and  B  invest  money  in  business  in  the  ratio  of  5 
to  7.    If  they  gain  $1005.51,  how  should  it  be  divided  ? 

8.  If  a  piece  of  silk  cost  80  cents  a  yard,  at  what  price 
must  it  be  marked  that  the  merchant  may  sell  it  at  10% 
less  than  the  marked  price,  and  still  make  20%  profit  ? 

V     9.  When,  first  after  7  o'clock,   will  the  hour  hand  be 
midway  between  the  figure  V  and  the  minute  hand  ? 

10.  A  farmer  sold  his  farm  for  $5300,  and  considered 
that  he  had  gained  a  certain  amount,  but  a  note  for  $80, 
Avhich  he  had  accepted  in  part  payment,  proved  worthless, 
and  as  a  result  he  gained  only  J  as  much  as  he  had  ex- 
pected.    Find  what  he  considered  the  farm  worth. 

11.  Find  the  compound  interest  on  $39  for  16  years,  at 
4  %  per  annum. 

12.  Find  the  sides  of  a  rectangular  field_,  containing  3| 
acres,  if  the  length  is  to  the  breadth  as  3  to  2. 

13.  I  sell  $3500  stock  at  65 J  ;  find  my  receipts  from  the 
sale. 

14.  A  speculator  paid  $1400  for  two  lots,  the  price  ol 
one  being  40  %  that  of  the  other.  He  sold  the  cheaper  lot 
at  a  gain  of  50  %,  and  the  dearer  one  at  a  lo?s  of  30  %. 
Find  his  gain  or  loss  on  the  whole  transaction. 
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15.  A  and  B  form  a  partnership,  A  contributing"  $2700, 
and  B  $3700 ;  they  agree  that  20  %,  of  the  total  profits, 
shall  be  placed  to  the  credit  of  the  firm  annually,  and  the 
remaining  profits  be  divided  in  proportion  to  the  capital 
invested  by  each.  At  the  end  of  the  year  A's  share  of  the 
profits  was  $675.  Find  the  percentage  of  profit  realized 
on  the  entire  capital. 

16.  A  quantity  of  g"Oods  was  sold  at  25  %  g'ain,  but,  if 
they  had  cost  $40  less,  the  gain  at  the  same  selling  price 
would  have  been  35  %.     What  did  the  goods  cost  ? 

17.  A  man  having  lost  20%  of  his  capital,  is  worth  ex- 
actly as  much  as  another,  who  has  just  gained  12%  on  his 
capital ;  the  second  man's  capital  was  originally  $4000. 
What  was  the  original  capital  of  the  first  man  ? 

18.  A  farmer  employed  a  number  of  men  and  8  boys  ; 
he  pays  the  men  $1.40  a  day  and  the  boys  50  cents  a  day. 
The  average  price  he  paid  was  92  cents  a  day.  How 
many  men  were  employed  ? 

19.  Divide  $39  between  A  and  B,  so  that  9%  of  A's 
share  may  equal  17%  of  B's. 

20.  I  bought  through  a  broker  150  ($100)  shares,  at 
79  J.     What  did  the  stock  cost  me  ? 

21.  A  merchant  having  bought  a  lot  of  goods,  sells  one- 
third  at  a  loss  of  4%.  By  what  per  cent,  mast  he  raise 
that  selling  price  in  order  that  by  selling  the  remain- 
der at  the  increased  rate  he  may  gain  4%  on  the  whole 
transaction  ? 

'  22.  A  grocer  bought  a  stock  of  tea,  intending  to  gain 
30%  on  its  sale.  When  he  had  sold  |  of  it,  he  was  com- 
pelled to  reduce  the  price  10  cents  a  pound,  and  so  gained 
only  f  of  what  he  had  intended.  Find  what  price  he  paid 
for  the  tea. 

23.  A  father  willed  his  property,  amounting  to  $26600, 
to  his  two  sons,  aged  14  and  17  years,  respectively,  in 
such  a  way  that  the  sums  loaned  at  6%  per  annum,  simple 
interest,  would  be  equal  when  they  became  of  age.  How 
did  he  divide  it  ? 

24.  A  man  has  a  certain  sum  of  money  invested  at  4  %, 
and  3  times  that  amount  at  6%.  From  both  investments 
he  '^^^i^ins  an  income  of  $76,421.     Wluit  has  he  invested  ? 
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1.  A  and  B  made  a  joint  stock  of  $1300,  by  which  they 
gained  $715,  of  which  A  had  for  his  share  $275  more  than 
B.     What  did  each  contribute  of  the  stock  ? 

2.  Find  the  perimeter  of  a  rectangular  field,  w^hose  sides 
are  in  the  proportion  of  2  to  3,  and  which  contains  3  acres, 
120  perches. 

,  3.  What  per  cent,  of  the  cost  price  of  an  article  is 
the  selling  price,  if  the  marked  price  is  20  %  advance  on 
cost,  and  the  selling  price  20  %  less  than  the  marked 
price  ? 

4.  A  broker  invests  $2290  in  stock  at  85|,  and  charges 
^  %  brokerage.     Find  his  brokerage. 

5.  A  merchant  bought  100  barrels  of  flour,  part  at  $7  a 
barrel,  and  the  remainder  at  $5  a  barrel  ;  by  selling  the 
former  at  15  %  gain,  and  the  latter  at  14  %  loss,  lie  just 
cleared  himself  on  the  transaction.  How  many  barrels 
of  each  did  he  buy  ? 

6.  I  bought  a  hind  and  a  fore  quarter  of  beef,  weighing 
together  252  pounds  ;  I  paid  7  J  cents  a  pound  for  the  hind 
quarter,  and  5J  cents  a  pound  for  the  fore  quarter,  and 
foand  that  I  had  paid  17i  cents  on  the  whole  more  than 
if  I  had  bought  both  quarters  at  6|  cents  a  pound.  Find 
the  weight  of  each  quarter. 

7.  If  a  debt,  after  a  reduction  of  3%,  becomes  $1008.80, 
what  wouid  it  become  after  a  reduction  of  4%  ? 

8.  Divide  $700  into  two  parts,  such  that  the  simple  in- 
terest on  one  part  for  4  years  at  5%  per  annum,  may  be 
equal  to  the  simple  interest  on  the  other  part  for  2J  years 
at  G%  per  aimum. 

9.  The  difference  between  the  animal  income  derived 
from  a  certain  sum  invested  in  8i%  stock  at  1871,  and 
that  from  an  equal  sum  invested  in  6%  stock  at  134  is 
$10.60.  What  is  the  amount  invested  in  either  kind  of 
stock  ? 

10.  A  grain  merchant  sold  435  bushels  of  wheat  at  a 
profit  of  13%,  and  325  bushels  at  a  profit  of  11%,  and 
realized  $1.10  more  than  he  would  have  realized  had  he 
sold  it  all  at  a  uniform  profit  of  12%.  What  was  the  price 
per  bushel  he  paid  for  tlie  wlieat  ? 
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11.  A  speculator  bought  two  lots,  the  price  of  one  of 
them  being  40%  that  of  the  other.  He  sold  the  dearer  lot 
at  a  loss  of  30%,  and  the  cheaper  one  at  a  gain  of  50%. 
Find  his  gain  or  loss  per  cent,  on  the  whole  transaction. 
"^  12.  A  merchant  at  one  time  asked  25%  less  than  cost 
for  an  article,  but  afterwards  sold  it  for  25%  more  than 
this  price.     Find  his  loss  per  cent. 

'  13.  Two  men  run  around  a  circular  track,  400  yards  in 
circumference,  at  rates  of  7  and  9  yards  per  second  respec- 
tively. When  and  where  will  they  first  be  together  again, 
provided  that  they  start  together  and  run  in  the  same 
direction  ? 

14.  A  person  gave  5  cents  each  to  a  number  of  beggars 
and  had  14  cents  left.  He  found  that  he  would  have  re- 
quired 22  cents  more  to  enable  him  to  give  the  beggars  8 
cents  each.     How  many  beggars  were  there  ? 

15.  A  certain  sum  of  money  loaned  at  simple  interest 
amounts  to  $334.40  in  9  months,  and  in  7  months  more  to 
$345. GO.     Find  the  sum  and  rate. 

16.  Find  the  perimeter  of  a  rectangular  field,  whose 
sides  are  in  the  ratio  of  7  to  16,  and  which  contains  17 J 
acres. 

17.  A  lumberman  sold  36840  feet  of  lumber  at  $21.12 
per  M,  and  gained  28%.  How  much  would  he  have  gained 
had  he  sold  it  for  $17  per  M  ? 

18.  Three  men  start  together  and  travel  in  the  same 
direction.  Their  rates  are  5,  7,  and  9  miles  per  hour 
respectively.  If  the  course  be  circular,  and  80  rods  in 
circumference,  find  where  they  will  first  meet. 

19.  In  building  a  house,  the  owner  pays  twice  as  much 
for  material  as  for  labor.  Had  he  paid  5%  more  for 
material  and  7%  more  for  labor,  the  house  would  have 
cost  $10144.     What  was  its  cost  ? 

20.  A  merchant's  wholesale  price  is  15%  advance  on 
cost,  and  his  retail  price  10%  advance  on  wholesale.  Find 
his  gain  per  cent,  on  cost  by  his  retail  price. 

21.  A  merchant  sells  two  kinds  of  flour,  the  superior 
at  $6  a  barrel,  the  inferior  at  $5  a  barrel.  He  sold  150 
barrels  in  all  and  realized  $810.  How  many  barrels  of 
each  kind  did  he  sell  ? 
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1.  I  invest  $4000  in  stock  at  112.  Find  the  amount 
of  the  stock  I  receive. 

2.  The  joint  capital  of  A,  B,  C,  and  D  is  $3150  ;  A  invests 
$2  for  every  $3  B  invests,  B  $4  for  C's  $5,  C  $6  for  D's  $7. 
Required  the  amount  invested  by  each. 

3.  Divide  99  into  two  parts,  such  that  5  times  one  part 
may  be  equal  to  6  times  the  other. 

4.  A,  B_,  and  C  work  6,  7,  and  8  hours  a  day,  respec- 
tively, for  2  days,  and  receive  the  same  daily  wages. 
They  finish  the  work  in  3  days  more  By  each  working-  one 
hour  a  day  extra.  If  $91.30  is  paid  for  the  work,  what 
should  each  man  receive  ? 

5.  An  article  sold,  at  a  loss  of  25%,  for  $5.62J.  What 
would  be  the  gain  or  loss  per  cent,  if  it  sold  for  $7.00? 

6.  A  speculator  sells  $3650  of  the  Merchants'  Bank 
stock  at  142,  which  yields  a  semi-annual  dividend  of 
3J%,  and  invests  the  proceeds  in  Bank  of  Hamilton  stock 
at  146,  which  pays  4%  semi-annual  dividends.  Find  the 
change  in  his  annual  income. 

7.  A  merchant  knows  neither  the  weight  nor  prime  cost 
of  a  caddy  of  tea.  He  recollects  that  if  he  had  sold  the 
whole  quantity  at  70  cents  a  pound  he  would  have  gained 
$7.00,  and  if  he  had  sold  it  at  50  cents  a  pound  he  would 
have  lost  $3.00.  What  was  the  weight  and  prime  cost 
per  pound  of  the  tea  ? 

8.  A  and  B  had  the  same  amount  of  money,  A  lost  39% 
of  his  in  speculation,  and  B  gained  45%  of  his  in  another 
speculation  ;  both  together  now  have  $164.80.  What  sum 
had  each  at  first  ? 

9.  An  army,  in  a  defeat,  loses  one-quarter  of  its  number 
in  killed  and  wounded,  and  4000  prisoners  ;  it  is  rein- 
forced by  2500  men,  but  retreats,  losing  one-fifth  of  its 
number  in  doing  so  ;  there  remain  6000  men.  What  was 
the  original  force  ? 

10.  A  person  buys  a  lot  of  land  at  $40  an  acre,  and  by 
selling  it  in  allotments  finds  the  value  increased  three- 
fold, so  that  he  clears  $200,  and  retains  25  acres  for  him- 
self.    How  many  acres  did  he  buy  ? 

11.  Find  the  compound  interest  on  $48  for  8  years  at 
8%  per  annum^  interest  calculated  half  yearly. 


GENERAL   PROBLEMS.  227 

12.  When  exchange  at  New  York  on  Paris  is  5-16  francs 
per  $1,  and  at  Paris  on  Hamburg"  2  121  francs  per  marc 
banco,  what  will  be  the  arbitrated  price  in  New  York  of 
26880  marc  banco  of  Hamburg-? 

13.  What  must  be  the  face  value  of  a  note  made  May 
15th,  at  5  months,  and  discounted  June  27th,  at  8%,  to 
produce  $560? 

14.  A  g-rocer  imported  120  cases  of  port  wine,  36  bottles 
in  each  case.  After  5%  had  been  allowed  for  breakage, 
he  paid  an  ad  valorem  duty  of  20%  ;  the  treight  and  cart- 
age expenses  were  $80,  and  the  whole  cost  was  $3773.60. 
What  was  the  invoice  price  per  bottle  ? 

15.  The  net  amount  received  by  a  village  for  taxes  is 
$0690.  The  rate  of  taxation  is  17  mills  on  the  dollar,  and 
the  collectors'  charges  5%  of  the  total  taxes  What  is  the 
amount  of  the  assessment  ? 

16.  A  merchant  had  300  barrels  of  flour  insured  for  f 
of  its  value  at  3%,  paying  $36  premium.  At  what  price, 
per  barrel,  must  he  sell  it  to  gain  15%  of  the  prime  cost 
as  well  as  the  premium  paid? 

17.  A  vessel  contains  150  gallons  of  wine ;  50  gallons 
are  drawn  and  the  vessel  fllled  with  water.  If  this  opera- 
tion be  continued  eight  times,  how  much  wine  Avill  the 
mixture  contain  ? 

18.  My  salary  is  $1200.  If  I  pay  30%  of  it  for  board, 
20%  of  the  remainder  for  rent,  15%  of  the  residue  for 
clothes,  $71.20  for  books,  and  loan  40%  of  the  remainder, 
what  per  cent,  of  my  salary  is  unexpended  ? 

19.  A  farmer  sold  oats  for  $18.49,  the  price  per  bushel 
being  as  many  cents  as  there  were  bushels.  What  was 
the  price  per  bushel  ? 

20.  What  is  the  hour  when  §  of  the  time  past  noon  is  j: 
of  the  time  till  midnight  ? 

21.  A  man  bought  -|  of  a  vessel,  and  sold  4  of  his  share 
for  $11700,  which  was  30%  above  the  cost.  What  was  the 
cost  of  the  vessel  ? 

22.  A  sum  of  money  in  two  years,  at  compound  inter- 
est, added  yearly,  amounts  to  $648.96 ;  the  present  worth 
of  the  sum  for  one  year  is  $576 [^.  Find  the  rate  per 
cent,  and  the  sum, 
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1.  If  8%  of  the  cost  price  of  an  article  is  equal  to  6% 
of  its  selling  price,  what  is  the  gain  per  cent.  ? 

2.  A  man  increases  his  income  $12,  by  transferring 
$3000  stock  from  the  4  per  cents  to  3J  per  cents  at  75. 
Find  the  price  of  the  former  stock. 

3.  A  offers  to  sell  a  farm  for  $5000,  payable  in  9  months  ; 
B  borrows  $5000,  at  7%  per  annum,  to  buy  it ;  but  A 
afterwards,  wanting  cash,  offers  to  throw  off  5%  of  his 
price  for  cash,  B  accepts  the  offer,  and  invests  the  balance 
of  the  money  at  10%  per  annum.  At  the  end  of  the  9 
months  find  what  B  has  gained  by  A  not  holding  to  the 
first  offer. 

4.  A  merchant  lost  14%  of  his  goods,  and  sold  the  re- 
mainder at  an  advance  of  25%  on  cost,  gaining  $360  on 
the  whole  transaction.     What  did  his  goods  cost  ? 

5.  At  what  time,  after  12  o'clock,  will  the  hour  and 
minute  hands  of  a  clock  be  first  together  ? 

6.  Divide  $500  into  two  parts,  such  that  the  simple 
interest  on  one  part  for  4  years  at  6  %  per  annum,  may  be 
$12  more  than  that  on  the  other  part  for  G  years  at  5  % 
per  annum. 

7.  A,  B,  and  C,  are  engaged  to  do  a  piece  of  work.  A 
can  do  as  much  in  3  days  as  B  can  do  in  4  days,  and  B  in 
6  as  C  in  7,  if  they  work  equal  hours  each  day.  A  works 
5  hours  a  day  for  6  days,  B  7  hours  a  day  for  9  days,  and 
C  11  hours  a  day  for  10  days,  when  the  whole  work  is 
completed.  How  should  $138.10,  which  they  received  for 
the  work,  be  divided  ? 

8.  A  merchant  buys  $600  worth  of  sugar,  and  at  first 
determines  to  sell  it  at  a  profit  of  8  %,  but  afterwards  de- 
cides to  add  yV  of  its  original  bulk  of  sand,  and  sell  it  at 
cost.  What  does  he  gain  or  lose  by  this  method  of  dis- 
posing of  it  as  compared  with  the  former  way  ? 

9.  A  person  invested  in  3  %  stock,  so  as  to  receive  5i  % 
elear  on  his  investment,  after  paying  an  income  tax  of  20 
mills  on  the  dollar  ?  What  was  the  market  price  of  the 
stock,  brokerage  being  J  %  ? 

10.  A  merchant  sold  cloth  at  20  %  gain,  bat  had  it  cost 
$49  more,  he  would  have  lost  15  %  by  selling  at  the  same 
price.     What  did  the  goods  cost  ? 
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11.  A  gentleman  put  out  $21950  on  interest,  in  3  separ- 
ate sums,  at  5  %,  for  the  benefit  of  his  3  sons,  aged  9,  11, 
and  14  years  respectively,  in  such  a  manner  that  each, 
as  he  became  of  age,  should  receive  the  same  amount. 
What  sum  was  put  out  at  interest  for  each  (use  simple  in- 
terest) ? 

12.  A  and  B  play  a  game  of  chance.  A  has  $56  and  B 
$22  when  they  begin,  and  at  the  end  of  the  game  A  has 
3  times  as  much  money  as  B.     How  mucli  did  A  win  ? 

13.  Three  persons  can  together  complete  a  piece  of  work 
in  45  days.  It  is  found  tliat  the  first  does  |  of  what  the 
second  does,  and  the  second  i  of  what  the  third  does.  In 
what  time  could  each  alone  complete  it? 

14.  A  man  sold  a  horse  at  a  loss  of  25%.  If  he  had  sold 
him  for  $60  more  he  would  have  gained  15%.  What  did 
the  horse  cost  him  ? 

15.  Find  the  area  of  a  circle  whose  circumference 
measures  24  feet. 

16.  A  man  invests  $7140  in  stock  at  84^  and  after  it  has 
advanced  to  95  sells  out.     Find  his  gain. 

17.  A  person  buys  a  lot  of  land  at  $120  an  acre,  and  by 
selling  a  portion  he  makes  90%  on  all  he  sells,  so  that  after 
reserving  20  acres  he  finds  he  has  realized  $840  more 
than  the  entire  lot  cost  him.     How  many  acres  did  he  buy  ? 

18.  A  merchant  boaglit  a  quantity  of  tweed  and  marked 
it  at  an  advance  of  25%  on  cost,  and  in  selling  it  he  used 
a  yard  measure  J  incli  too  short,  his  entire  gain  being 
$124.80.  Find  the  cost  price  of  the  cloth,  and  the  amount 
the  merchant  gained  by  his  dishonesty. 

19.  A  and  B  start  together  jio  travel  in  the  same  direc- 
tion. A  travels  at  the  rate  of  5  miles  pvv  lioar,  and  ahvays 
remains  one  half  as  far  alK^ad  of  B  as  B  has  travelled. 
What  is  B's  rate  of  travelling  V 

20.  A  hare  is  75^ of  her  own  Jeaps  ahead  of  a  hound^  and 
she  takes  "^5  leaps  for  every  5"  the  hound  takes,  but  he 
covers  as  much  in  1  leap  as  she  does  in  2.  How  many 
leaps  will  the  hound  take  before  he  catches  the  hare? 

21.  The  hour,  minute,  and  second  hands  of  a  clock  re- 
volve on  the  same  centre.  When,  first  after  5  o'clock, 
will  the  hour  hand  be  midway  between  the  other  two  ? 
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1.  A  man  sold  two  lots,  receiving  |  as  much  for  one  as 
for  the  other  ;  on  the  cheaper  one  he  lost  8%,  and  on  the 
dearer  one  he  gained  8%,  but  gained  $16  on  the  whole 
transaction.     Find  the  proceeds  of  the  two  lots. 

2.  A  grocer  spent  equal  sums  on  tea,  coffee  and  sugar  ; 
he  sold  them,  making  12%  on  the  tea,  8%  on  the  coffee, 
and  losing  15%  on  the  sugar.  His  total  gain  being  $63.50, 
tiind  the  cost  of  each  commodity. 

3.  Jones  received  a  stock  dividend  of  6%,  he  then  had 
83  ($50)  shares,  and  $37  of  another  share.  How  many 
shares  had  he  at  first  ? 

4.  A  merchant  marked  his  goods  at  an  advance  of  20%, 
but  afterwards  sold  them  40%  less  than  this  price.  Ee- 
quired  his  loss  per  cent. 

5.  Find  the  difference  between  the  compound  interests 
on  $200  for  7 J  years  at  7%  per  annum,  interest  calculated 
(1)  half-yearly,  (2)  yearly. 

6.  What  will  it  cost  to  gravel  a  walk,  2  yards  wide, 
around  the  inside  of  a  circular  piece  of  ground  whose 
diameter  is  40  yards,  at  14  cents  a  square  yard? 

.7.  A  person  had  $450  ;  part  of  it  he  loaned  at  5  %,  and 
the  remainder  at  7  %,  from  which  he  received  equal  sums 
as  interest.     How  much  did  he  loan  at  5  %  ? 

8.  Divide  3U  into  two  parts,  such,  that  one  part  may 
be  six-sevenths  of  the  other. 

9.  What  per  cent,  of  a  12  %  gain  on  cost,  is  a  12  %  gain 
on  that  selling  price  ? 

10.  Find  the  area  of  a  triangle  wiiose  sides  are  19,  24, 
36  ft.  long  respectively. 

1  11.  What  per  cent,  of  his  money  will  a  man  make^  who 
invests  it  in  Pacific  Railroad  stock  at  105,  and  paying  6  % 
dividends  ? 

12.  AVhat  is  the  difference  between  40  %  discount,  and 
10  %  taken  off  4  times  ? 

13.  A  gentleman  has  $25000  Bank  of  Commerce  stock 
which  pays  a  dividend  of  8%.  When  money  is  worth  7%, 
he  sells  out  and  invests  in  Bank  of  Toronto  stock  at  205, 
Avhich  pays  a  dividend  of  12%.  What  is  the  difference  in 
his  income  after  allowing  J%  brokerage  for  ench  trans- 
action ? 
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14.  A  sold  2  city  lots,  which  cost  the  same  price,  to  B  at 
a  loss  of  15  %  ;  B  sold  them  to  C,  gaining  20  %  on  one,  and 
losing-  25%  on  the  other.  What  did  either  lot  cost  A,  if  B 
received  1153  more  for  one  than  for  the  other? 

15.  A  barrel  of  coal  oil  lost  20%  by  leakage,  and  the  re- 
mainder was  sold  at  a  gain  of  20%.  Find  the  gain  or  loss 
per  cent. 

N  16.  Three  men  start  together  to  travel  in  the  same  di- 
rection. The  rates  of  the  first  two  men  are  4  and  6  miles 
per  hour,  respectively.  What  is  the  rate  of  the  third 
man^  provided  he  is  always  equi-distant  from  the  other 
two? 

17.  A  man  buys  75  acres  of  land  at  $140  an  acre,  and 
sells  a  portion  of  it  at  an  advance  of  50  %  on  the  cost.  He 
realized  on  the  part  sold  a  sum  equal  to  the  cost  of  the 
entire  lot.     How  many  acres  did  he  sell  ? 

18.  A  jobber  bought  a  bankrupt  stock  at  75  cents  on 
the  dollar  and  retailed  it  at  10%  above  the  original  whole- 
sale price.  His  expenses  were  6%  of  the  total  money 
received.     Find  his  gain  per  cent,  on  the  goods. 

\  19.  At  an  election  in  a  constituency  in  which  the  num- 
ber of  votes  was  1800,  the  votes  polled  by  the  candidates 
were  in  the  ratio  of  7  to  5,  and  the  majority  for  the  success- 
ful candidate  was  240.  Find  the  numi)er  who  did  not  vote. 
*.  20.  Find  how  long  it  will  take  a  train  87  yards  long 
and  running  at  the  rate  of  40  miles  an  hour,  to  pass  an- 
other one  1(X)  yards  long  and  going  in  the  same  direction 

,  at  the  rate  of  30  miles  an  hour. 

^  21.  A  grocer  sells  his  goods  at  40%  profit.  He  receives 
butter  for  his  goods  at  a  time  when  it  is  worth  25  cents  a 
pound,  but  before  he  disposes  of  the  butter  10%  of  it  is 
worthless,  and  the  remainder  brings  only  15  cents  a  pound. 
Find  his  gain  or  loss  per  cent. 

22.  Two  partners,  A  and  B,  gained  $400  in  trade.  A's 
money  was  3  months  in  trade,  and  his  gain  was  $306  less 
than  his  stock.  B's  money,  which  was  $150  more  than  A's, 
was  in  trade  4  months.     Find  A's  stock. 

23.  Divide  $220  among  A,  B,  C,  and  D,  so  that  B  may 
have  twice  as  much  as  A,  C  as  much  as  A  and  B  together, 
and  D  as  much  as  B  and  C  together. 
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1.  A  huckster  bought  a  certain  number  of  apples,  half 
of  them  at  2  for  a  cent,  and  the  remainder  at  3  for  a  cent ; 
he  sold  them  again  at  the  rate  of  5  for  2  cents  and  lost  1 
cent  by  his  bargain.  What  was  the  number  of  apples  he 
bought  ? 

2.  Sold  J  of  a  lot  of  lumber  for  what  |  of  it  cost.  What 
per  cent,  was  gained  on  the  part  sold  ? 

3.  Find  the  interest  on  $1022  for  93  days  at  5f%  per 
.annum. 

'^^  4.  What  must  I  pay  for  Bank  of  Montreal  stock,  which 
yields  annual  dividends  of  9%,  that  I  may  make  6%  inter- 
est on  my  money^?. 

^  5.  A  hare  is  80  of  her  own  leaps  before  a  greyhound  ; 
she  takes  3  leaps  for  every "2  that  he  takes,  but  he  covers 
as  much  ground  in  1  leap  as  she  does  in  2.  How  many 
leaps  will  the  hare  take  before  she  is  caught  ? 

6.  If  an  income  tax  of  7d.  in  the  pound  on  all  incomes 
below  £100  a  year,  and  of  Is.  in  the  pound  on  all  incomes 
over  £100  a  year,  realize  £18750  on  £500000,  how  much 
is  raised  on  incomes  below  £100  ? 

7.  The  hour,  minute,  and  second  hands  of  the  clock 
rotate  on  the  same  axis.  When,  first  after  3  o'clock, 
will  the  minute  hand  be  midway  between  the  other  two  ? 

8.  A  manufacturer  sold  goods  at  50^  25,  10%  discount. 
What  was  the  rate  of  discount  ? 

9.  When  the  3  per  cents  are  at  96_,  how  much  stock  must 
be  sold  out  to  pay  a  debt  of  $1654^  9  months  before  it  be- 
comes due,  real  discount  being  allowed  at  4J%  per  annum? 

10.  The  whole  time  occupied  by  a  train,  90  yards  long, 
and  travelling  at  the  rate  of  18  miles  an  hour,  in  crossing 
a  bridge  is  221  seconds.    Find  the  length  of  the  bridge. 

11.  A  man  owes  me  $200  due  in  8  months,  and  $200 
due  in  12  months.  I  accept  his  note  for  $400  due  in  10 
months.  How  much  do  I  gain  or  lose  by  the  transaction, 
money  being  worth  8%  per  annum  ? 

12.  A  goes  into  business  with  $1400  capital ;  after  3 
months  B  joins  him  putting  in  $1600,  and  after  4  months 
more  C  also  joins  the  firm,  putting  in  $1700.  The  gain 
at  the  end  of  the  year  was  $1191.  How  should  it  be 
divided  ? 
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/  13.  A  company  takes  a  risk  of^  $6000  at  1J%  (on  a 
house),  and  immediately  reins are^'^j "of  the  risk  in  another 
company  at" 2%.  What  would  the  first  company  lose  in 
case  the  house  is  destroyed  ? 

14.  By  selling-  a  farm  for  $4000  I  gain  6%  more  than 
if  I  had  sold  it  for  $3800.  Find  the  price  I  paid  for  the 
ftirm. 

15.  A  drover  bought  50  horses  and  cows  for  $3100. 
The  horses  cost  $150  each,  and  the  cows  $40  each.  Find 
the  number  of  each  bought. 

'  IG.  I  put  $2200  out  at  interest  for  1  year,  part  of  it  at 
6%  and  the  remainder  at  5%,  the  sum  received  as  interest 
in  each  case  being  the  same.     Find  the  sum  loaned  at  6%. 

17.  The  sani  of  $310,  was  raised  by  A,  B,  and  C.  B  con- 
tributed $30  more  than  A,  and  C  $40  more  than  B.  What 
did  each  contribute  ? 

18.  A  person  bought  30  pounds  of  sugar,  of  two  different 
sorts,  for  $2.28  ;  the  better  sort  at  10  cents  a  pound,  and 
the  inferior  at  7  cents  a  pound.  How  many  pounds  of 
each  did  he  buy  ? 

19.  A  speculator  buys  stock  when  it  is  25%  below  par, 
and  sells  it  when  it  is  19  %  below  par.  What  is  his  rate 
of  gain  ? 

20.  The  perimeter  of  a  square  field  is  62  yards.  Find 
its  area. 

21.  A  man  sells  a  house,  gaining  thereon  10%  of  the 
proceeds.  At  what  advance,  per  cent.,  on  the  cost  does 
he  sell  ?. 

22.  At  what  time,  between  3  and  4  o'clock,  is  the  min- 
ute hand  5  minute  spaces  in  advance  of  the  hour  hand  ? 

23.  Find  the  difference  in  the  perimeters  of  a  square 
field,  containing  4  acres,  and  a  circular  field,  of  the  same 
size. 

24.  A  builder  takes  a  contract,  and  at  the  time  the 
material  will  cos.t  just  twice  as  much  as  the  labor.  When 
one-half  of  the  material  is  secured,  and  one-third  of  the 
work  performed,  the  cost  of  material  rises  5  %,  and  at  the 
same  time  the  cost  of  labor  falls  8  %.  As  a  consequence, 
the  builder  saves  $10  on  his  first  estimate.  What  was  the 
first  estimate  ? 
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1.  A  broker  sold  $4850  stock  at  87J,  and  invested  the 
proceeds  in  other  stock  at  OBJ.  If  his  rate  of  brokerage  is 
the  same  in  each  transaction^  and  amounts  altogether  to 
$46,  find  his  rate. 

2.  A  company  took  a  risk  at  4  %,  and  reinsured  J  of  it 
at  3  %.  The  premium  received  exceeded  tire  premium 
paid  by  $27.     Find  the  amount  of  the  risk. 

3.  A,  B,  and  C  enter  into  partnership,  A  contributes 
$1200  for  4  months,  B  $800  for  5  months,  and  C  $400  for 
6  months.  How  should  a  gain  of  $1960  be  divided  among 
them? 

4.  A  merchant  shipped  $5100  worth  of  wheat  to  his 
agent,  and  received  in  return  $4850  worth  of  tea.  The 
agent  charged  a  certain  rate  for  selling  the  wheat,  and 
one  per  cent,  less  for  buying  the  tea  (the  latter  commis- 
sion being  calculated  on  the  amount  invested  in  tea).  Find 
the  rates  charged. 

5.  What  is  the  average  time  at  which  the  following 
bills  become  due  :  Feb.  12,  1890,  $300  on  3  months'  credit ; 
March  6,  1890,  $275  on  30  days'  credit ;  May  17,  1890, 
$412  on  6  months'  credit ;  Aug.  7,  1890,  $500  on  2  months' 
credit  ? 

6.  A  wine  merchant  has  two  qualities  of  wine,  one  sort 
worth  $1.25  a  gallon,  and  the  other  worth  $1.60  a  gallon. 
He  wishes  to  form  a  mixture  of  75  gallons  from  these 
worth  $1.36|  a  gallon.  How  many  gallons  must  he  take 
from  each  sort  ? 

7.  A  workman  was  hired  for  40  days  a,t  40  cents  a  day 
for  every  day  he  worked,  but  with  this  condition,  that 
for  every  day  he  was  idle  he  was  to  forfeit  16  cents ; 
on  the  whole  he  made  $7.60.  How  many  days  did  he 
work  ? 

8.  Find  the  compound  interest  on  $324  for  8|-  years  at 
12%  per  annum,  interest  calculated  half-yearly. 

9.  A  man  sold  two  horses  for  $200  each,  on  one  he 
gained  25%,  and  on  the  other  he  lost  an  equal  amount. 
Find  the  loss  per  cent,  in  the  latter  case. 

10.  What  must  I  pay  for  $3000  stock  which  is  selling 
at  941  when  the  broker  who  is  managing  the  business 
charges  ^%  for  his  trouble  ? 
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11.  If  the  hour,  minute,  and  second  hands  of  a  clock  are  \ 
on  the  same  centre,  when,  first  after  12  o'clock,  will  the 
second  hand  he  midway  between  the  other  two  ? 

12.  What  are  the  liabilities  of  a  bankrupt  whose  total 
assets  are  $2700,  and  after  2  %  has  been  deducted  for 
settling-  the  business,  is  only  able  to  pay  66-15  cents  on 
the  dollar  ? 

13.  A  certain  article  of  consumption  is  subject  to  a  duty 
of  6  cents  a  pound  ;    in  consequence  of  a  reduction  in  the  ' 
duty,  the  consumption  increases  one  half,  but  the  revenue 
falls  one-third.      Find  the  duty  per  pound  after  reduc- 
tion. 

14.  Bought  72  ($50)  shares  of  railway  stock,  at  46f ,  and 
gave  in  payment  a  draft  on  St.  Louis  for  $2500,  which 
was  at  I  %  discount,  and  the  balance  in  cash.  How  much 
cash  did  I  pay  ? 

15.  A  sold  B  a  bill  of  goods,  May  7,  on  6  months'  credit, 
amounting  to  $2000 ;  July  14,  B  paid  him  $750,  and  on 
Sept.  4,  $425.     To  what  additional  credit  is  B  entitled  ? 

16.  What  sum  will  be  received  for  a  lot  valued  at  $4200, 
based  on  a  ground  rent  of  7  %. 

17.  I  pay  $51  taxes  on  property  worth  $4000,  which  is 
assessed  at  |  of  its  value.     Find  the  rate  of  taxation. 

18.  A  certain  sum  of  money  at  (>  %  interest,  amounts  to 
$558.60  in  a  certain  time.  At  8  J  %  for  the  same  time  it 
amounts  to  $616.35.  Find  the  time  and  sum  (use  simple 
interest). 

19.  Foar  persons  rented  a  pew  in  church,  and  by  taking 
in  two  more  the  expense  of  each  was  lowered  75  cents. 
What  was  the  rent  of  the  pew  ? 

20.  If  the  cost  of  an  article  had  been  30  %  less,  the  gain 
per  cent,  would  have  been  2J  times  as  great.     Find  the  \^ 
gain  per  cent. 

21.  If  it  costs  $2  r  cord  to  saw  wood  into  3  lengths, 
what  will  it  cost  to  ^at  a  cord  of  wood  into  4  lengths  ? 

22.  A  man  rows  3  miles  down  a  stream  in  30  minutes, 
and  back  in  45  minutes.  Find  the  rate  of  the  stream,  and 
of  the  man  in  still  water. 

23.  If  36  be  added  to  a  certain  number,  the  result  is  five 
times  the  original  number.     Find  the  number. 

IG 
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1.  A  person  owns  300  acres  of  land,  which  brings 
him  in  an  average  rental  of  $3.37 J  an  acre.  Part  of 
it  he  rents  at  $4  an  acre,  and  the  remainder  at  $2.50  an 
acre.  Find  the  number  of  acres  he  rents  at  the  former 
rate. 

2.  Find  the  compound  interest  on  $187  for  4^  years 
at  12%  per  annum,   interest  calculated  every  4  months. 

3.  Which  is  the  better  investment,  the  2 J  per  cents,  at 
65f ,  or  the  4J  per  cents  at  103f  ? 

4.  A  man  sells  a  house,  losing  20%  of  the  proceeds. 
"^hat  per  cent,  of  the  cost  did  he  lose  ? 

jv  5.  The  hour,  minute  and  second  hands  of  a  clock  are 
on  the  same  centre.  When  will  the  hour  hand  l)e  mid- 
way between  the  other  two  for  the  first  time  after  12 
.o'clock? 

X  6.  Three  men  run  a  race  around  a  circular  course  100 
yards  in  circumference.  At  the  start  A  is  10  yards  be- 
hind B,  and  B  15  yards  behind  C.  If  their  rates  are  10, 
8,  and  5  yards  per  second,  respectively,  when  will  they 
all  be  together  for  the  first  time  ? 

\  7.  A  workman  was  employed  for  60  days,  on  condi- 
tion that  for  every  day  he  worked  he  should  receive  15 
pence,  and  for  every  day  he  was  absent  he  sliould  forfeit 
5  pence.  At  the  end  of  the  time  he  had  20  sliillings  to 
receive ;  how  many  days  was  he  idle  ? 

8.  A^  B,  and  C  engage  in  trade.  A  puts  into  the  busi- 
ness $3200  for  6  months,  B  puts  in  $4000  for  5  months, 
and  C  puts  in  $2500  for  7  months.  C  receives  10  %  of  the 
total  profits  for  managing  the  business,  and  also  his  just 
share  of  the  remainder  of  the  profits.  If  C  receives  alto- 
gether $428.40,  find  A's  and  B's  share  of  the  profits. 

9.  A  speculator  had  a  certain  amount  of  stock  in  the 
3  per  cents  at  96,  and  an  equal  amount  in  the  4  per  cents 
at  101.  If  he  sells  out  and  invests  the  proceeds  of  each 
in  the  other  kind  of  stock,  he  finds  that  his  annual  income 
will  be  diminished  by  $12.15.  Find  the  amounts  of  money 
originally  invested. 

10.  The  simple  interest  on  a  certain  sum  for  3  years  is 
$600 ;  the  true  discount  off"  the  same  sum  for  the  same  time 
is  $500.     Find  the  sum  and  the  rate  per  cent. 
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\  11.  A  farmer  sold  50  geese  and  turkeys  for  $30.00.  He 
received  50  cents  each  for  the  geese,  and  75  cents  each 
for  the  turkeys.     Find  the  number  of  each  sold. 

12.  A  man  sold  an  article  so  as  to  gain  25  %.  If  he  had 
sold  it  for  $150  less,  he  would  have  lost  5  %.  Find  the  cost 
of  the  article. 

13.  A  grocer  bought  2000  pounds  of  sugar  at  6  cents  a 
pound.  It  loses  ^V  of  its  weight  by  drying  out.  Find 
his  gain  or  loss  by  selling  it  at  the  rate  of  15  ounces  for 
6  cents. 

14.  How  many  houses  24  feet  long  and  18  feet  wide, 
can  be  built  on  a  plot  of  ground  35  feet  square  ? 

15.  A  man  owes  $15000,  bearing  interest  at  5%  per  an- 
num ;  he  pays  at  the  end  of  each  year,  for  interest  and 
part  payment  of  the  principal,  $2500.  Find  the  amount 
of  his  debt  at  the  end  of  the  third  year. 

16.  An  importer  paid  10%  for  freight  and  duty  on  $9875 
worth  of  goods  ;  he  sold  them  at  a  clear  gain  of  20%  to 
the  retailer,  who  sells  them  at  a  gain  of  25%  to  the  con- 
sumer.    Find  the  price  paid  by  the  consumer. 

17.  A  commission  merchant  has  goods  consigned  to  him 
to  sell,  and,  after  deducting  2%  for  both  selling,  and  in- 
vesting the  proceeds,  in  the  usual  way,  he  finds  that  his 
commission  for  selling  the  goods  exceeds  his  commission 
for  buying  by  $12.  Find  the  value  of  the  goods  remitted 
to  him. 

18.  A  certain  number  of  men,  and  one  half  as  many 
women,  were  employed  on  a  work ;  each  man  received 
$1.25,  and  each  woman  75  cents  ;  their  total  wages  being 
$45.50,  how  many  of  each  were  employed  ? 

19.  A  man  has  11  hours  at  his  disposal ;  how  far  may 
he  ride  in  a  coach,  at  8  miles  an  hour,  so  as  to  return  in 

4ime,  walking  back  at  the  rate  of  3  miles  an  hour  ? 

20.  Find  the  cost  of  gravelling,  at  15  cents  a  square 
yard,  a  path  1  yard  wide  running  around  the  inside  of  a 
square  garden,  whose  side  is  114  yards. 

21.  A  man's  income  decreased  $16. 87 J  by  transferring 
$4470  of  41%  stock  at  1021  to  the  3  per  cents.;  if  he  paid 
J%  brokerage  on  each  transaction,  find  the  market  value 
of  the  3  per  cents. 
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1.  After  A  has  received  $10  from  B  he  has  as  much 
money  as  B  and  $6  more  ;  and  between  them  they  have 
$40.     What  money  had  each  at  first  ? 

2.  If  8  men  and  5  boys  can  reap  7  J  acres  of  grass  in  3 
days,  and  12  men  and  14  boys  can  reap  50  acres  in  12 
days,  how  long  will  it  take  1  man  and  4  boys  to  reap  12 
acres  ? 

3.  A  merchant  boaght  777  yards  of  cloth  at  $1.50  per 
yard.  In  selling  the  first  half  he  uses  a  35  inch  yard 
measure,  and  in  addition  had  the  goods  marked  at  an  ad- 
vance of  25  %  on  the  cost.  At  what  advance  per  cent,  on 
the  co3t  should  he  mark  the  remainder  so  as  to  gain  only 
25  %  on  the  whole  outlay,  if  he  use  a  37  inch  yard  measure 
in  selling  it  ? 

4.  A  house  Avorth  $8937  is  insured  for  $9000,  so  as  to 
cover  the  value  of  the  hoase,  the  premium  of  insurance, 
and  charges  amounting  to  5  %  of  the  premium.  AVhat  was 
the  rate  charged  for  insuring  ? 

5.  Three  men  take  an  interest  in  a  coal  mine.  B  in- 
vests his  capital  for  4  months,  and  claims  -/g-  of  the  profits  ; 
C's  capital  is  in  8  months,  and  D  invests  $6000  for  G 
months,  and  claims  §  of  the  profits.  How  much  did  B  and 
C  each  put  in  ? 

6.  A  grocer  mixes  30  pounds  of  tea  with  40  pounds 
of  an  inferior  quality,  and  finds  that  the  mixture  is 
worth  41|^  cents  a  pound  ;  the  difference  in  the  prices 
being  15  cents  a  pound,  find  the  price  of  each  kind  per 
poand. 

7.  A  merchant  pays  $633.60  duty  on  an  invoice  of  goods. 
If  20  %  of  the  goods  be  exempt  from  duty,  and  22  %  is 
charged  on  the  remainder,  find  the  invoice  price  of  the 
goods. 

8.  A  man  lends  $1050,  part  of  it  at  4%^  and  the  re- 
mainder at  7%.  He  finds  that  the  income  from  both  in- 
vestments is  $1.S6  a  year  more  than  it  would  have  been 
had  he  lent  the  entire  sum  at  the  uniform  rate  of  51%. 
Find  the  sums  lent  at  the  different  rates. 

9.  Remitted  St200,  iisluding  commission,  to  my  agent 
to  purchase  goods  on  a  commission  of  5%.     What  amount 
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10.  If  1^5  be  allowed  as  discount  off  a  bill  of  $125  due  a 
certain  time  hence,  what  would  be  the  discount  allowed 
if  the  bill  had  twice  as  long*  to  run  ? 

11.  A  can  do  one  half  as  much  work  as]'B  ;  B  can  do  one 
half  as  much  as  C  ;  together  they  can  complete  a  piece 
of  work  in  12  days.  In  Avhat  time  could  each  alone  com- 
plete it  ? 

12.  Divide  930  into  3  parts,  such  that  twice  the  first 
equals  3  times  tlie  second,  or  5  times  the  third. 

13.  A  dealer  received  an  invoice  of  g-lass ware,  16%  of 
which  was  broken.  At  what  per  cent,  above  cost  must 
the  remainder  be  sold  to  clear  8%  on  the  invoice  price  ? 

14.  A  mixture  of  black  and  g-reen  tea,  weig-hing  14 
pounds,  cost  $5.12^.  If  the  proportions  are  interchanged 
the  mixture  would  be  worth  ^5.02J.  The  black  tea  is 
worth  374^  cents  a  pound.  Find  the  price  per  pound  of 
the  green  tea. 

15.  Find  the  cost  of  gravelling  at  12|  cents  per  square 
yard,  a  path  2  yards  wide  running  around  the  inside  of  a 
square  field  containing  2  acres. 

16.  A  grocer  buys  a  certain  number  of  oranges  at  3  for 
5  cents,  and  an  equal  number  at  4  for  5  cents  ;  he  retails 
them  at  the  rate  of  7  for  10  cents.  How  much  does  he 
gain  or  lose  per  cent,  by  the  transaction  ? 

17.  Does  a  merchant  gain  or  lose,  and  how  much  per 
cent.,  by  selling  half  of  a  barrel  of  sugar,  giving  only  15 
ounces  to  the  pound_,  and  the  other  half  giving  17  ounces 
to  the  pound  ? 

18.  Goods  worth  $2661.75  are  insured  for  $2700,  so  as 
to  cover  the  value  of  the  goods,  the  premium  of  insurance 
and  $4.50  charges.  What  was  the  rate  of  premium 
charged  ? 

19.  A  and  B  are  partners,  A's  capital  is  to  B's  as  5  to 
8 ;  at  the  end  of  4  months  A  withdraws  J  of  his  capital, 
and  B  f  of  his  ;  at  the  end  of  the  year  their  whole  gain  is 
$4000.     How  much  of  the  gain  is  each  man  entitled  to  ? 

20.  A  wine  merchant  mixed  8  gallons  of  water,  with  14 
gallons  of  wine  at  75  cents  a  gallon,  22  gallons  at  90 
cents,  and  16  gallons  at  ?1.10.  How  much  is  a  gallon  ol 
the  mixture  worth  V 
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1.  A  young  man^  receiving  a  legacy  of  $64788.50,  in- 
vests J  of  it  in  5%  stock  at  93J,  and  the  remainder  in  6% 
stock  at  108,  paying,  brokerage  at  ^%.  Find  his  net  an- 
nual income,  after  he  has  paid  an  income  tax  of  18  mills 
on  the  dollar. 

2.  The  duty  on  an  importation  of  bottled  Bay  Rum, 
after  deducting  2%  for  breakage,  was  $823.20,  and  the  in- 
voice price  of  the  rum  was  25  cents  a  bottle.  Hoav  many 
dozen  sound  bottles  did  the  importer  receive,  duty  at  20%  r 

3.  If  1700  metres  are  equal  to  1  mile,  and  if  a  cubic 
foot  of  water  weighs  1000  ounces  avoirdupois,  and  a  cubic 
metre  of  water  1000  kilogrammes,  lind  the  ratio  of  a  kilo- 
gramme to  a  pound  troy. 

4.  A  man  lends  $843,  part  of  it  at  6%  and  the  re- 
mainder at  8%.  If  his  annual  income  from  both  invest- 
ments amounts  to  $61. 84 J,  find  the  sums  lent  at  the  differ- 
ent rates. 

5.  Received  $4100  from  my  agent,  who  had  deducted 
his  commission  of  5%,  as  the  proceeds  of  a  sale  of  goods. 
What  were  the  goods  sold  at  ? 

6.  A  sold  goods  to  B,  which  cost  him  $10000  ;  B  sold 
them  to  C,  who  sold  them  for  $13.^10.16.  If  they  each 
gained  the  same  rate  per  cent._,  find  the  rate  of  gain. 

7.  A  certain  number  of  men  and  women  earn  $27  ;  each 
man  earns  $1.25  and  each  woman  earns  75  cents.  The 
number  of  women  is  3  more  than  twice  the  number  of  men. 
Find  the  number  of  each  employed. 

8.  A  grocer  wishes  to  mix  47  pounds  of  tea  worth  40 
cents  a  pound,  with  a  certain  quantity  worth  35  cents  a 
pound,  so  that  he  can  sell  16  pounds  of  the  mixture  for 
$6.07.     How  many  pounds  of  35  cent  tea  must  he  use  ? 

9.  There  are  two  places  126  miles  apart,  from  which 
two  persons  start  at  the  same  time,  with  the  design  of 
meeting ;  one  travels  at  the  rate  of  3  miles  in  2  hours,  and 
the  other  at  the  rate  of  5  miles  in  4  hours.  When  will 
they  meet  ? 

10.  A  rectangular  field,  whose  sides  are  as  4  to  5,  con- 
tains 1  acre,  20  sq.  rods.  What  will  it  cost  to  gravel  a 
path  11  yards  wide  around  the  inside  of  it,  at  10  cents  a 
square  yard  ? 
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11.  A  man  owns  '54  of  a  certain  patent ;  he  sells  -329  of 
his  share  for  |756.     What  is  the  value  of  the  patent  ? 

12.  The  freight  and  mail  earnings  of  a  railroad  company 
amount  to  1476285-48,  the  passenger  earnings  to  $378- 
507.29,  the  total  expenses  to  $564798.20,  and  the  company- 
was  able  to  declare  a  dividend  of  4 J%.  How  much  stock 
had  the  company  issued  ? 

13.  A  grocer  has  280  lbs.  of  tea,  of  which  he  sell  80  lbs. 
at  30  cents  a  pound,  and  gains  only  8%  at  this  price  ;  he 
now .  raises  the  price  so  as  to  gain  10%  on  the  whole  out- 
lay.    What  does  he  now  sell  at  a  pound  ? 

14.  Find  a  merchant's  gain,  through  dishonesty,  if  he 
sell  goods,  which  cost  him  $84,  by  a  false  pound  weight, 
J  ounce  too  light. 

15.  A  man  has  property  insured  for  $6500,  for  which  he 
paid  $162-50  premium  ;  he  wishes  to  increase  the  insurance 
to  $9000.  What  extra  premium  Avill  he  be  required  to 
pay  if  the  rate  for  the  latter  is  |%  greater  than  that 
for  the  former  ? 

16.  A  and  B  engage  in  trade ;  A  invests  $6000,  and  at 
the  end  of  5  months  withdraws  a  certain  sum  ;  B  puts  into 
the  business  $4000,  and  at  the  end  of  7  months,  $6000  more  ; 
at  the  end  of  the  year  A's  gain  is  $5800,  and  B's  is  $7800. 
Find  the  amount  A  withdrew. 

17.  How  much  water  is  there  in  a  mixture  of  100  gal- 
lons of  wine  and  water,  worth  $1.00  a  gallon,  if  the  wine 
cost  $1.20  a  gallon? 

18.  A  liquor  dealer  receives  an  invoice  of  150  dozen  of 
bottled  porter,  worth  $1.40  a  dozen.  If  10%  of  them  are 
broken,  what  duty  does  he  pay  on  the  remainder  the  rate 
being  24%  ? 

19.  A  man  lends  $375  at  a  certain  rate  of  interest,  and 
$412  at  a  rate  2%  higher.  If  his  interest  for  one  year  from 
both  investments  is  $47.59,  Und  the  rates  at  which  each 
was  lent. 

20.  A  boy  engages  to  work  for  30  days  at  75  cents  a  day 
and  his  board,  on  the  understanding  that  for  every  day 
he  is  idle  he  will  receive  no  wages,  but  will  have  to  pay 
62  J  cents  a  day  for  his  board.  At  the  end  of  the  time  he 
receives  altogether  $12.87 1.    How  many  days  was  he  idle? 
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1.  The  difference  between  the  true  and  bank  discount 
on  a  sum  of  money  for  8  months  at  9%  per  annum  is  $4.95. 
Find  the  sum. 

2.  A  bankrupt,  whose  liabilities  are  $3000,  can  pay 
only  65  cents  on  the  dollar,  after  the  assignee  receives 
$50  for  his  services  ;   what  are  the  total  assets  ? 

3.  A  farmer  borrows  $1500  at  7%,  and  agrees  to  pay 
both  principal  and  interest  in  2  equal  annual  payments. 
What  is  the  amount  of  each  payment  ? 

4.  Find  the  volume  of  a  sphere  whose  surface  measures 
120  square  inches. 

5.  The  expense  of  collecting  taxes  amounts  to  2%  of  the 
total  taxes.  If  a  19  mill  rate  gives  the  net  taxes  as 
$36750,  find  the  total  amount  of  assessable  property. 

6.  What  must  I  pay  for  a  draft  purchased  at  2%  dis- 
count to  cancel  a  debt  amounting  to  $347.50? 

7.  What  is  the  difference  between  the  simple  and 
compound  interest  on  $400  for  2  years  at  5%  per  an- 
num ? 

8.  A  stock  company  with  a  capital  of  $100000,  10%  of 
which  is  paid  up,  can  declare  a  dividend  of  12  %  on  the 
paid  up  capital.  They  make  a  further  call  of  4  %,  which 
is  devoted  to  increasing  their  office  accommodation  ;  what 
rate  of  dividend  can  they  now  declare  ? 

9.  I  send  to  my  agent  $34920,  and  instruct  him  to  de- 
duct his  commission  at  3^%,  and  invest  the  remainder  in 
broadcloth  at  $2.95  per  yard.  When  I  receive  the  goods 
I  have  to  pay  in  addition  $1347.90  for  freight,  $479.40 for 
insurance,  $169.83  for  storage,  and  an  ad  valorem  duty  of 
2J%  on  the  invoice  price  of  the  goods.  Eequired  the  num- 
ber of  yards  of  cloth  shipped  to  me,  and  Avhat  I  gain  or 
lose  per  cent,  on  the  whole  transaction,  bv  selling  the  goods 
for  $50000. 

10.  If  a  merchant,  in  buying  goods,  uses  a  pound  weight 
1  oz.  too  heavy,  and  in  selling  them  one  i  ounce  too  light, 
and  gains  $15  by  his  dishonesty,  find  what  he  paid  for  the 
goods. 

11.  For  what  sum  was  a  store  insured,  if  the  rate  of  in- 
surance was  7i  mills  on  the  dollar,  and  the  premium  paid 
was  $25.50? 


GENERAL   PROBLEMS.  243 

12.  Three  men  form  a  partnership,  each  contributing*  the 
same  amount  of  capital ;  one  of  them  is  appointed  manag"er, 
and  as  such,  is  to  receive  12J%  of  the  total  profits.  When 
the  business  is  wound  up,  the  manager  receives  altocfether 
$6000.     What  were  the  total  profits  ? 

13.  A  merchant,  in  New  York  gave  $1950  for  a  bill  of 
exchange  of  £400  to  remit  to  Liverpool.  What  was  the 
rate  in  favor  of  England  ? 

14.  A  sum  of  money  together  with  the  interest  which  ac- 
cumulates during  the  time  will  pay  the  wages  of  17  men 
for  4  days,  or  12  men  for  6  days.  How  many  men  in 
either  case  does  the  interest  pay  ? 

15.  A  grocer  by  selling  12  pounds  of  tea  for  a  certain 
price  gained  12  %  ;  afterwards  he  decided  to  give  a  less 
number  of  pounds  for  the  same  price,  and  as  a  result  gained 
49 J  %.  What  was  the  number  of  pounds  he  decided  to 
give? 

16.  A  person  owed  $2500  due  in  8  months  ;  he  paid 
$500  in  3  months,  and  $800  in  6  months.  When  was  the 
balance  due  ? 

17.  If  7  bushels  of  wheat  are  worth  10  bushels  of  rye, 
and  5  bushels  of  rye  are  worth  14  bushels  of  oats,  and  1 
bushel  of  oats  is  worth  50  cents,  how  many  bushels  of 
wheat  will  $30  buy  ? 

18.  At  a  14  mill  rate  a  man  who  has  $400  of  his  salary 
exempt,  pays  $7  taxes.     What  was  his  total  salary  ? 

19.  A  man  employed  a  number  of  men  and  6  boys  ;  he 
paid  the  men  $1.25  a  day,  and  the  boys  50  cents  a  day. 
The  average  price  paid  was  $1.13  a  day.  How  many 
men  were  employed? 

20.  A  huckster  bought  a  certain  number  of  apples  at 
the  rate  of  5  for  2  cents,  and  sold  one-half  of  them  at  the 
rate  of  3  for  1  cent,  and  the  other  half  at  the  rate  of  2  for 
1  cent,  gaining  altogether  4  cents.  How  many  apples 
did  he  buy  ? 

21.  A  person  holds  a  certain  amount  of  6%  accumulat- 
ing stock,  and  after  the  first  dividend  has  been  added  to 
the  original  stock,  he  holds  $1317  58  stock.  If  he  secured 
the  original  stock  when  it  was  selling  at  102,  find  the 
amount  of  money  he  invested. 
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1.  A  man  borrows  $2500,  and  agrees  to  pay  both  prin- 
cipal and  interest  in  3  equal  annual  payments.  What  is 
the  amount  of  each  payment,  interest  being  at  5  %  ? 

2.  A  commission  merchant  bought  a  lot,  40  feet  frontage, 
with  the  com.mission  he  realized  from  selling  wheat  at 
5J%  ;  the  net  proceeds  of  the  wheat,  after  deducting  the 
commission,  being  $3790,  find  the  price  paid  per  foot  for 
the  lot. 

/  3.  A  merchant  buys  a  quantity  of  coal  oil  for  $1500; 
by  the  use  of  a  false  measure,  and  by  marking  his  goods 
at  a  profit  of  25%,  he  gains  $750.  Find  the  size  of  his 
gallon  measure. 

4.  A  house  is  insured  for  a  certain  sum,  j  of  that  sum 
at  11%  premium,  and  the  remainder  at  1^%.  What  is  the 
average  premium  paid  ? 

5.  Divide  $500  among  three  persons  in  such  a  manner 
that  the  share  of  the  second  may  be  J  greater  than  that 
of  the  first,  and  the  share  of  the  third  i  greater  than  that 
of  the  second. 

6.  If  50  barrels  of  flour  in  Chicago  are  worth  125  yards 
of  cloth  in  New  York,  and  80  yards  of  the  same  cloth  in 
New  York  are  worth  13  bales  of  cotton  in  Charleston,  and 
13  bales  of  cotton  in  Charleston  are  worth  3J  hogsheads 
of  sugar  in  New  Orleans  ;  how  many  hogsheads  of  sugar  in 
New  Orleans  are  worth  1500  barrels  of  flour  in  Chicago? 

7.  What  rate  of  trade  discount  deducted  4  times  in  suc- 
cession is  equivalent  to  59^5%  off? 

8.  A  sum  of  money,  together  with  the  interest  which 
accumulates  during  the  time,  will  pay  the  wages  of  14 
men  for  9  days,  or  5  men  for  27  days.  How  many  men's 
wages  will  it  pay  for  3  days  ? 

9.  A  bankrupt  was  able  to  pay  40  cents  on  the  dollar, 
had  not  a  debt  of  $500  proved  worthless  ;  now  he  is 
able  to  pay  only  24  cents  on  the  dollar.  Find  the  total 
amount  of  his  liabilities. 

10.  Three  men  engage  in  trade  with  a  joint  capital  of 
$13200.  The  first  puts  in  $6  as  often  as  the  second  puts 
in  $10,  aud  as  often  as  the  third  puts  in  $14.  Their 
annual  gain  is  equal  to  the  third  man's  stock.  What  is 
each  partner's  gain  ? 
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11.  Find  tlio  difference  l)ctween  the  true  niid  liank  dis- 
count off'  $558,  due  3  years  lience,  at  8%  per  annum. 

12.  The  assessable  property  of  a  corporation  is  $320000. 
What  rate  of  taxation  is  levied,  if  the  collector  receives 
$172.80  from  a  3%  commission? 

13.  I  want  an  alloy  weighing  1092  ounces_,  consisting  of 
13  parts  by  weight  of  nickel,  12  parts  of  lead,  and  14 
parts  of  tin.  The  only  nickel  I  can  obtain  is  contained  in 
an  alloy  consisting  of  14  parts  by  weight  of  nickel,  9  parts 
of  lead,  and  12  parts  of  tin.  How  much  of  the  latter 
alloy,  and  of  lead  and  tin  must  I  use  ? 

14.  Bought  goods  as  follows  :  June  1,  1890,  on  2  months, 
$350  ;  July  15,  on  3  months,  $400  ;  Aug.  10,  on  4  months, 
$450:  Sept.  12,  on  6  months,  $600.  Find  the  equated 
time  of  payment. 

15.  Find  the  area  of  a  square  Inscribed  in  a  circle,  whose 
circumference  is  20  feet. 

16.  A  certain  railway  company  is  able  to  declare  a 
dividend  of  6jJ,y%  on  their  entire  stock,  bat  there  being 
$150000  of  preference  stock,  which  is  guaranteed  8%,  the 
ordinary  stock  holders  receive  only  5f%.  Find  the  total 
stock  of  the  company. 

17.  A  commission  merchant  sold  a  shipment  of  flour  for 
$5330,  and  invested  the  proceeds,  less  his  commission,  in 
tea.  The  selling  commission,  exceeded  the  buying  com- 
mission by  $6.50.  The  rates  being  the  same  in  each  case, 
find  the  rate  charged. 

18.  A  merchant  buys  $7400  worth  of  goods.  By  the  use 
of  a  false  measure,  and  by  marking  his  goods  at  a  profit 
of  12  J  %,  he  gains  $700.  Find  the  length  of  the  yard 
measure  used. 

19.  Goods  to  the  amount  of  $20000  were  insured  in  3 
separate  companies^  for  $3000,  $4500  and  $6000,  respec- 
tively. If  the  goods  be  damaged  by  fire,  to  the  extent  of 
$9000,  how  much  of  the  damage  should  each  company 
sustain  ? 

20.  A  grocer  has  a  mixture  of  tea,  weighing  80  pounds, 
part  of  it  is  worth  42  cents,  and  the  remainder  37  cents  a 
pound.  If  the  mixture  is  worth  38 J  cents  a  pound,  find 
the  number  of  pounds  of  each  kind  in  the  mixture. 
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1.  A  draft  on  Dublin  for  £3G0  costs  $1736.  What  was 
the  course  of  exchange  ? 

2.  A  merchant  sold  a  lot  of  goods  at  a  gain  of  10% ; 
but  had  they  cost  $50  more,  and  selling  them  at  the  same 
price  as  formerly,  he  would  have  lost  8J%.  Find  the 
cost  price. 

3.  A  person  makes  7  %  clear  on  his  money,  after  pay- 
ing an  income  tax  of  2  cents  on  the  dollar,  by  investing  in 
5  %  stock.  Find  the  market  value  of  the  stock,  if  a  broker 
charged  J  %  for  transacting  the  business. 

4.  An  agent  sold  a  consignment  of  wheat  for  $4120,  and 
invested  this  sum,  less  his  commission,  in  corn.  His  total 
commission  on  both  transactions  amounted  to  $240.  What 
(rate  did  he  charge,  the  rate  in  each  case  being  the  same  ? 

5.  A  merchant  buys  $1050  worth  of  sugar.  He  uses 
a;  pound  weight  J  ounce  too  light,  and  marks  his  goods  at 
a  profit  of  15  %.     Find  his  gain. 

6.  A  man  pays  $342.50  for  insuring  goods.  What  is 
the  total  amount  of  insurance^  if  4  of  the  amount  is  at  a 
premium  of  2  %,  J  at  2J  %,  and  the  remainder  at  2 J  %  ? 

7.  Divide  $3648  among  three  persons,  so  that  the  share 
of  the  first  to  that  of  the  second  shall  be  as  7  to  9,  and  of 
the  first  to  the  third  as  3  to  4. 

8.  A  boy  hired  with  a  mechanic  for  20  weeks,  on  con- 
dition that  he  should  receive  $20  and  a  coat ;  at  the  end  of 
12  weeks  the  boy  quit  work,  when  it  was  found  that  he 
was  entitled  to  $9  and  the  coat.  What  was  the  value  of 
the  coat? 

9.  A  baker's  outlay  for  material  is  60%  of  the  receipts, 
and  his  other  expenses  to  20%  of  the  receipts.  The  price 
of  flour  falls  30%,  and  his  expenses  increase  10%.  What 
should  he  now  charge  for  a  loaf,  which  formerly  sold  at  7i 
cents,  in  order  that  he  may  make  the  same  per  cent, 
profit  ? 

10.  The  simple  interest  on  a  sum  of  money  for  3  years 
is  $82.50,  and  for  5  J  years  at  2%  higher  rate  is  $110.  Find 
the  sum  and  rates. 

11.  J.  Brown  owes  $400  due  in  6  months,  $320  in  9 
months,  and  $280  in  12  months.  Required  the  average 
term  of  credit. 
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12.  A  merchant  becomes  bankrupt  and  owes  $5000.  His 
assets  amount  to  $3347.50.  AVhat  per  cent,  of  his  in- 
debtedness can  he  pay,  allowing  the  assignee  3%,  on  the 
amount  distributed,  for  his  services  ? 

13.  A  township  has  assessable  property  amounting  to 
$450000  and  on  a  3  mill  rate  they  raise  only  $1296,  after 
paying  the  collector's  charges.  What  per  cent,  of  the 
total  taxes  did  he  obtain  for  collecting  ? 

14.  What  is  the  total  duty  charged  on  2000  pounds  of 
sugar  worth  4J  cents  a  pound,  supposing  it  subject  to  an 
ad  valorem  duty  of  20%,  and  also  a  specific  duty  of  14 
cents  per  100  pounds  ? 

15.  A  jeweller  is  required  to  supply  110  ounces  of  alloy, 
consisting  of  3  parts  of  gold  to  one  of  silver.  The  only 
gold  he  has  in  stock  is  an  alloy  consisting  of  22  parts  of 
gold  to  2  of  silver.  How  much  alloy  must  he  use,  and 
how  much  silver  must  he  add  to  make  up  the  order  ? 

16.  A  ladder  12  metres  in  length,  when  placed  up- 
right against  a  wall  exactly  reaches  the  top  of  it.  How  far 
must  it  be  pulled  out  at  the  bottom  so  that  it  may  just 
reach  within  1  metre  of  the  top  ? 

17.  A  person  sells  out  $5210  stock  in  the  6  per  cents,  at 
104 J,  and  invests  in  the  3 J  per  cents.,  losing  thereby  $21.05 
in  his  income.  Find  the  market  price  of  the  3J  per 
cents.,  brokerage  J%  on  each  transaction. 

18.  A  merchant  shipped  2000  bushels  of  wheat  to  his 
agent,  which  brought  85  cents  a  bushel ;  after  deducting 
his  commission  of  3%  for  selling,  he  was  allowed  |%  on 
the  remainder  for  promptness  ;  after  then  paying  freight 
and  storage  to  the  amount  of  $130.25,  he  (the  agent)  re- 
mitted the  net  proceeds  by  a  draft  purchased  at  1J% 
premium.     Find  the  amount  of  the  draft. 

19.  In  buying  goods  a  merchant  uses  a  pound  weight 
one-quarter  ounce  too  heavy,  and  in  selling  them  a  pound 
weight  one-quarter  ounce  too  light.  Find  his  gain  per 
cent,  by  his  dishonesty. 

20.  What  is  the  value  of  property,  if  it  be  insured 
for  f  of  its  value,  at  a  premium  of  2%,  and  5%  of  prem- 
ium being  charged  for  expenses,  when  the  total  cost  of 
insuring  is  $75.60? 
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1.  A  and  B  engage  in  trade,  A  puts  in  $5000,  and 
at  the  end  of  4  montlis  takes  out  a  certain  sum.  B  puts 
in  $2500,  and  at  the  end  of  5  months  puts  in  $3000  more. 
At  the  end  of  the  year  A's  gain  is  $1066f,  and  B's  $13331. 
What  sum  did  A  witlidraw  at  the  end  of  4  months  ? 

2.  A  farmer  sold  16  bushels  of  corn  and  20  bushels 
rye  for  $30:  24  bushels  of  corn  and  10  bushels  of  rye 
for  $27.     How  much  per  bushel  did  he  receive  for  each  ? 

3.  A  garrison  of  700  men  had  provisions  to  last  for  40 
days,  but  12  days  afterward  300  men  were  killed.  How 
long  will  the  provisions  last  the  remainder  of  the  gar- 
rison ? 

4.  The  simple  interest  on  a  sum  of  money  loaned  at  a 
certain  rate  for  2^  years  is  $32.50,  and  the  interest  on 
double  the  sum  at  1J%  higher  rate  for  4  years  is  $143. 
Find  the  first  sum  and  rate. 

5.  A  firm  become  insolvent,  and  owe  $8100.  Their 
assets  amount  to  $4981.50.  What  per  cent,  of  their  in- 
debtedness can  they  pay,  allowing  the  assignees  2J%,  on 
the  amount  distributed^  for  their  services  ? 

6.  A  man  owes  $3200  due  in  7  months ;  he  pays  $1200 
in  3  months,  $600  in  5  months,  and  $500  in  8  months. 
How  long  should  the  balance  run  before  it  becomes  due? 

7.  A  corporation  had  assessable  property  valued  at 
$500000.  What  rate  of  taxation  must  they  levy,  so  as  to 
secure  in  taxes  $9775;  after  paying  the  collector's  fees  at 

2i7o? 

8.  A  commission  merchant  had  shipped  to  him  1000  bar- 
rels of  flour,  and  4000  bushels  of  wheat.  He  paid  121  cents 
a  barrel  for  the  storage  of  the  flour,  3  cents  a  bushel  for 
the  wheat,  $67.48  freight  and  duty.  If  he  sold  the  flour 
at  $8  a  barrel,  on  a  commission  of  1J%,  and  the  wheat  at 
90  cents  a  bushel,  on  a  commission  of  2  cents  a  bushel, 
what  sum  did  he  remit  to  his  employer  ? 

9.  A  merchant  in  Chicago,  owes  $4500  in  New  York. 
Which  of  the  following  methods  for  paying  the  debt  is  the 
more  advantageous  :  To  send  to  New  York  a  draft  on  New 
York,  purchased  in  Chicago  at  |%  premium,  or  to  send  to 
New  York  a  draft  on  Chicago,  which  sells  in  New  York  at 
1%  discount? 
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^  10.  A  man  increases  his  annual  income  $72  by  trans- 
ferring $21000  stock  from  the  3%'s,  at  78,  to  the  4J%'s. 
Find  the  price  paid  for  the  latter  stock. 

11.  A  bankrupt  can  pay  60  cents  on  the  dollar  ;  if  his 
assets  were  $750  more,  he  could  pay  f  J  of  his  liabilities. 
Find  his  liabilities  and  his  assets. 

12.  A  merchant  buys  2590  yards  of  cloth  at  |1  a  yard. 
In  selling"  the  first  half  he  used  a  35-inch  yard  measure, 
and  a  37-inch  one  for  the  remainder.  At  what  price  per 
yard  should  he  mark  the  goods  so  as  to  gain  20%  on  his 
outlay  ? 

13.  An  insurance  company  took  a  risk  at  2J%^  and  re- 
insured 4  of  the  risk  at  2%  ;  the  premium  received  ex- 
ceeded the  premium  paid  by  |42.  Find  the  amount  of 
the  risk. 

14.  A,  B,  and  C  enter  into  partnership ;  A  puts  in 
$347.80,  B  $359.2G,  and  C  $543.59.  If  the  profits  of  the 
basiness  amount  to  $500,26,  how  should  it  be  divided? 

15.  A,  B,  and  C  start  from  the  same  point  at  the  same 
time,  to  travel  around  a  lake  84  miles  in  circumference. 
A  travels  7  miles  and  B  21  miles  a  day  in  the  same, direc- 
tion, and  C  14  miles  a  day  in  the  opposite  direction.  In 
how  many  days  will  they  all  be  together  ? 

16.  Gunpowder  is  composed  of  nitre,  charcoal,  and  sul- 
phur, in  the  proportion  of  33,  7,  and  5.  How  many  pounds 
of  each  in  60  pounds  of  gunpowder  ? 

17.  The  simple  interest  on  a  sum  of  money  for  a  certain 
time  at  6%  per  annum  is  $62.10,  and  the  interest  on  3 
times  that  sum  for  2  J  years  at  4%  per  annum  is  also  $62.10. 
Find  the  first  sum  and  the  time. 

18.  A  merchant  in  Toronto  has  $4800  due  him  in  Hali- 
fax. How  much  less  will  he  realize  by  having  a  draft 
for  that  sum  on  Halifax  and  selling  at  |%  discount,  than 
by  having  a  draft  on  Toronto  remitted  to  him,  purchased 
in  Halifax  for  this  sum  at  J%  premium  ? 

19.  The  expense  of  constructing  a  bridge  was  $873, 
which  was  defrayed  by  a  tax  on  the  property  of  the 
town.  The  rate  of  taxation  was  2J  mills  on  the  dollar, 
and  the  commission  for  collecting,  3%.  What  was  the  as- 
sessed value  of  the  town  ? 
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1.  B  owes  a  certain  sum,  J  payable  in  three  months, 
J  in  5  months,  ^  in  6  months,  and  the  balance  in  10 
months.     Required  the  average  term  of  credit. 

2.  A  farmer  has  sheep  worth  $4,  |5,  $6,  $8  per  head. 
What  number  may  he  sell  of  each  to  realize  an  average 
price  of  $5.50  per  head  ? 

3.  A  merchant  had  400  barrels  of  flour  insured  for 
70%  of  its  cost,  at  3i%  ;  the  premium  was  $58.80.  At 
what  price  per  barrel  must  he  sell  the  flour  to  gain 
20%? 

4.  Find  the  present  worth  of  an  annuity  of  $300  having 
4  years  to  run,  money  being  worth  6%  per  annum. 

5.  Find  the  difference  in  area  between  a  square  held 
whose  side  is  10  chains,  and  a  circular  fleld  Avhose  cir- 
cumference is  equal  to  the  perimeter  of  the  square  field. 

6.  If  3%  bonds  are  at  80|,  what  must  be  tlie  price  of  4% 
stock,  so  that  the  income  may  be  unchanged,  if  the  money 
be  transferred  from  the  first  to  the  second  stock,  brokerage 
J  on  each  transaction? 

7.  A  commission  merchant's  terms  are  6%  on  sales,  with 
guaranteed  payment  of  sales  to  his  employer^  or  2J% 
without  any  guarantee  ;  his  employer  accepts  the  latter  ; 
but  $90  of  the  sales  proving  worthless,  how  much  does 
his  employer  lose  by  not  selecting  the  former  method, 
the  total  sales  being  $2300. 

8.  A  and  B  run  a  race.  A  starts  out  at  the  rate  of  450 
yards  a  minute,  and  every  successive  minute  he  dimin- 
ishes his  pace  by  2  yards.  B  increases  his  pace  by  the 
same  and  overtakes  A  in  10  minutes.  What  was  B's  rate 
at  starting  ? 

9.  J.  Brown  and  L.  Stuart  enter  into  partnership,  and 
agree  that  Brown  is  to  receive  $400  of  the  profits  for  man- 
aging the  business,  and  the  balance  of  th&  profits  is  to 
be  divided  in  proportion  to  their  investments  ;  Brown  puts 
into  the  business  $1300  and  Stuart  $1500.  How  should  a 
total  profit  of  $1100  be  divided  ? 

10.  If  375  lbs.  of  sugar  are  bought  at  6  cents  a  pound, 
and  10%  of  it  be  wasted,  at  what  price,  per  lb.,  must  the 
remainder  be  sold  to  make  a  gain  of  14%  on  the  whole 
transaction  ? 
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11.  A  and  B  take  a  contract  together,  on  which,  for  every 
6  hours  A  works,  B  works  7  J  hours  ;  but  A  can  do  as  much 
in  3  days  as  B  can  do  in  4.  If  A  receives  $24  for  his  work, 
what  should  B  receive  ? 

12.  A  man  in  New  York  purchased  a  draft  for  $4680 
on  New  Orleans,  drawn  at  30  days,  paying  $4627.35. 
What  was  the  rate  of  discount  at  which  it  was  purchas- 
ed ? 

13.  A  speculator  sold  a  house  at  50%  profit,  but  the 
buyer  becomes  bankrupt  and  pays  only  60  cents  on  the 
dollar.  What  per  cent,  does  the  speculator  gain  or  lose 
by  the  transaction  ? 

14.  In  what  time  will  a  sum  of  money  quadruple  itself 
at  simple  interest,  at  8%  per  annum  ? 

15.  A  duty  on  coffee  at  15%_,  in  bags  of  180  pounds 
gross,  and  invoiced  at  12J  cents  a  pound,  was  $961. 87J, 
tare  having  been  allowed  lit  5%.  How  many  bags  were 
there? 

16.  In  buying  goods  a  merchant  uses  a  pound  weight  J 
ounce  too  heavy,  but  in  selling  them  one  J  ounce  too  light. 
If  he  gains  $13  by  his  dishonesty  in  selling  the  goods, 
what  does  he  gain  by  it  in  buying  ? 

17.  A  factory  is  insured  at  2%.  If  the  premium,  with 
$1.50  for  the  policy,  is  $362^  and  the  insurance  is  on  | 
of  the  value  of  the  property,  what  is  the  value  of  the  pro- 
perty ? 

18.  A  party  of  men  were  employed  to  do  a  piece  of 
work^  which  it  was  necessary  to  finish  in  25  days.  When, 
however,  the  men  had  worked  20  days,  they  had  done 
only  f  of  the  work,  and  3  more  men  had  then  to  be  em- 
ployed to  complete  the  work  in  due  time.  How  many  men 
were  employed  at  first  ? 

19.  A  cow  is  tethered  in  a  field  by  a  rope  40  feet  in 
length.  If  the  tether  is  tied  to  a  fence  30  feet  from  the 
corner  of  t.he  field  around  which  she  can  go,  find  the  area 
of  ground  she  can  procure  grass  from  ? 

20.  A  merchant  buys  wine  at.  $1.20  a  pint,  and  dilutes 
it  Avith  water,  so  that  he  may  make  a  profit  of  20%  by 
sellino^  the  mixture  at  90  cents  a  pin<-.  How  much  Avater 
does  he  add  to  every  gallon  of  the  mixture  sold  ? 
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1.  A  man  rows  3  miles  down  a  stream  in  40  minutes  ;  i^ 
without  the  aid  of  the  stream  it  would  take  him  an  hour. 
How  long  would  it  take  him  to  return  the  3  miles  against 
the  stream  ? 

2.  A  bankrupt's  assets  are  $4800,  out  of  which  he 
pays  60  cents  on  the  dollar  on  J  of  his  debts,  and  50 
per  cent,  on  the  remainder.  What  is  the  amount  of  his 
liabilities  ? 

o.  A  merchant  lays  out  £1000  in  buying  cloth  in  Eng- 
land at  3  shillings  a  yard.  He  takes  the  cloth  to  France 
at  an  expense  of  3  pence  a  yard  for  carriage,  &c.,  and  in 
addition  pays  a  duty  of  42  centimes  a  metre.  He  sells  half 
the  cloth  at  8  francs  a  metre,  and  the  remainder  at  6 
francs  a  metre.  What  profit  does  he  make  ?  (Express 
answer  in  dollars  and  cents,  given  <£1  =  $4.86|,  1  franc 
=  19  cents,  and  1  metre  =  39|  inches.) 

4.  A  man  invested  $15510  in  the  4  per  cents  ;  when  the 
market  price  rose  3J  he  sold  out,  and  with  the  proceeds 
bought  3  J%  stock  at  77,  thereby  increasing  his  income  by 
$16.40f.     Find  the  price  he  paid  for  the  4%  stock. 

5.  A  commission  merchant's  terms  are  a  certain  rate 
of  commission  with  guaranteed  payment  of  sales,  or  3% 
without  any  guarantee.  His  employer  accepts  the  former 
method  (which  is  better  than  the  latter  by  $19.50,  owing 
to  a  bad  debt  of  $96).  If  the  total  amount  of  the  sales 
was  $3400,  what  was  the  percentage  demanded  with 
guaranteed  payment? 

6.  Reduce  £350  5s.  7|d.  to  dollars  and  cents,  a  dollar 
being  worth  4s.  2d. 

7.  A  commenced  business  with  a  capital  of  $12000. 
Four  months  afterwards  B  entered  into  partnership  with 
him  and  put  in  37J  acres  of  land.  At  the  close  of  the  year 
their  profits  were  $4600,  of  which  B  was  entitled  to  $1000. 
What  was  the  value  of  the  land  per  acre  ? 

8.  What  per  cent,  advance  on  cost  must  a  merchant 
mark  his  goods,  so  that,  after  allowing  5%  of  the  sales  for 
bad  debts,  an  average  credit  of  6  months,  and  7%  of  the 
prime  cost  of  the  goods  for  expenses,  he  may  make  a  clear 
gain  of  121%  on  the  cost,  money  being  worth  6%  ? 
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9.  A  boy  engages  with  a  ftirmer  9  months  for  $46  and 
a  suit  of  clothes.  But  leaving  at  the  end  of  7  months  he  is 
entitled  to  only  $32  and  the  suit  of  clothes.  Find  the 
price  of  the  clothes. 

10.  A  and  B  can  do  a  piece  of  work  in  4  days  ;  B  and 
C  in  6  days  ;  C  alone  in  10  days.  How  long  would  it  take 
A  and  C  together  to  do  it  ? 

11.  A  person  travelled  from  London  to  Loch  Lomond 
(480  miles)  by  sea,  rail,  and  coach.  The  distance  by  coach 
was  J  that  by  rail,  and  the  distance  by  rail  .15  that  by  sea  ; 
the  cost  of  tiie  travel  by  coach  was  |  that  by  rail,  and  the 
cost  by  rail  -^^^  that  by  sea.  Coach  fare  being  8  cents  a 
mile,  find  the  cost  of  the  entire  journey. 

12.  Find  the  longitude  of  Callao  in  Peru,  if  it  is  12 
minates  to  7  a.m.  at  Callao  when  it  is  noon  at  Greenwich. 

13.  A  reduction  of  20%  in  the  price  of  apples  would 
enable  a  purchaser  to  obtain  120  more  for  a  sovereign. 
What  is  the  price  before  redaction  ? 

14.  Sight  exchange  on  Montreal  for  $5000  cost  $5075. 
What  was  the  course  of  exchange  ? 

15.  A  man  increases  his  capital  for  4  years  at  the  rate 
of  18|%  a  year.  At  the  end  of  the  time  his  capital  is 
$1303.21.     What  was  it  at  the  beginning  of  the  time  ? 

16.  A,  B,  and  C  engage  in  trade  ;  A  puts  in  $3000,  B 
$4000,  and  C  $6000.  If  the  total  profits  are  $2600,  how 
should  they  be  divided  ? 

17.  A  ship  sails  at  the  rate  of  12  miles  an  hour.  When 
she  is  a  certain  distance  from  the  shore  she  springs  a 
leak,  which  admits  20  tons  of  water  per  hour.  70  tons 
would  suffice  to  sink  her,  but  the  crew  pumps  out  2|  tons 
of  water  every  10  minutes.  Find  the  distance  that  she 
was  from  shore  when  she  sprung  the  leak,  if  she  is  in  a 
sinking  condition  on  reaching  the  shore. 

18.  If  a  merchant  in  buying  goods  uses  a  pound  weight 
J  ounce  too  heavy,  but  in  selling  them  uses  one  which  is 
I  ounce  too  light,  and  gains  $15  by  his  dishonesty,  find 
what  he  paid  for  the  goods. 

19.  What  is  the  duty,  at  12  cents  a  pound,  and  10%  ad 
valorem,  on  450  bags  of  wool,  each  containing  110  pounds, 
valued  at  21  cents  a  pound? 
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1.  A  woman  sold  90  apples,  some  at  the  rate  of  6  for  5 
cents,  and  the  remainder  at  the  rate  of  16  for  13  cents. 
She  found  that  those  sold  at  the  latter  price  brought  her 
4  cents  more  than  the  others  did.  How  many  were  sold 
at  each  rate  ? 

2.  How  many  litres  will  a  cistern  hold  that  measures 
on  the  inside  5  feet  in  length,  4  feet  in  width,  and  4  feet 
in  depth  ? 

3.  What  must  be  the  least  number  of  soldiers  in  a  regi- 
ment to  admit  of  it  being  drawn  up  2^  3,  5,  6,  8,  12  deep, 
and  also  of  its  being  formed  into  a  solid  square  ? 

4.  When,  first  after  4  o'clock,  will  the  two  hands  of  a 
watch  be  equidistant  from  the  figure  three  ? 

5.  Two  circular  plates  of  solid  gold,  each  one  inch  thick, 
the  diameters  of  which  are  9  and  12  inches  respectively, 
are  melted  into  a  single  circular  plate  one-half  inch  thick. 
Find  its  diameter. 

6.  The  product  of  two  numbers  is  11154,  their  g.c.m.  is 
13.     Find  their  Ic.m. 

7.  A  speculator  receives  $103.50  income  from  a  sum  of 
money  invested  in  the  3%'s.  He  sells  out  this  stock  at 
75,  and  with  the  proceeds  buys  other  stock  at  115,  by 
which  he  increases  his  annual  income  30^|%.  What  per 
cent,  dividend  did  the  latter  stock  pay  ? 

8.  A  merchant  ships  $2700  worth  of  goods  to  his 
agent  to  sell.  His  agent's  terms  are  7J%  commission 
and  guaranteed  payment  of  sales,  or  4%  without  the 
guarantee.  The  merchant  accepts  the  latter  terms,  but 
part  of  the  sales  being  worthless,  he  loses  $21.50  by 
not  accepting  the  other  plan.  How  much  did  he  lose 
on  bad  debts  ? 

\  9.  A  merchant  sells  goods  at  a  profit  of  60%,  but  his 
purchaser  fails  and  pays  only  60  cents  on  the  dollar.  How 
much  per  cent,  does  the  merchant  gain  or  lose  by  the 
transaction  ? 

10.  Three  men  rent  a  pasture  for  $165.  The  first  puts  in 
4  horses  for  8  weeks  ;  the  second  5  horses  for  11  weeks, 
-and  the  third  9  horses  for  5  weeks.  How  much  ought 
each  to  pay  ? 
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^  11.  A  merchant  buys  a  quantity  of  cloth  for  $1460, 
and  marks  it  so  as  to  gain  25%^  but  by  using  a  yard 
measure  which  is  too  long,  he  gains  only  $340.  Find 
the  length  of  the  yard  measure. 

12.  A  man's  gross  income  is  made  up  from  $1100  salary, 
and  $400  rent  for  a  farm.  His  gross  income  is  reduced 
to  $1187.50,  on  account  of  the  following  expenses  :—  $1000 
insurance  at  2%  on  the  house,  15  mills  on  the  dollar  tax- 
ation on  salary  and  on  |  of  the  value  of  the  farm,  interest 
on  a  mortgage  for  §  the  value  of  the  farm  at  6%.  Find 
the  value  of  the  farm. 

13.  A  certain  metal  weighs  480  pounds  per  cubic  foot, 
and  is  worth  $50.40  per  ton.  What  will  be  the  cost  of  a 
quantity  of  metal  sufficient  to  make  a  mile  of  piping  of  9 
inch  bore  and  |  of  an  inch  thick  ? 

14.  Explain  clearly  the  difference  between  true  and 
bank  discount. 

15.  Find  the  longitude  of  the  Falkland  Islands,  if  it  is 
5  o'clock  a.m.  at  them,  when  it  is  1  o'clock  p.m.  at  Ras  el 
Had,  the  longitude  of  which  is  60°  east. 

16.  The  l.c.m.  of  two  numbers  is  924,  the  g.c.m.  12; 
one  number  being  84,  find  the  other. 

17.  Find,  to  the  nearest  cent,  the  value  of  £460  10s 
8 jd.,  exchange  being  at  par. 

18.  A  real  estate  broker  sold  a  house  on  a  commission 
of  4J%,  and  gave  the  owner  $4404.50  for  his  share  of  the 
sale.     What  did  the  house  sell  for? 

\  19.  A  merchant  bought  20  pieces  of  cloth,  each  piece 
containing  25  yards,  at'  $4.37 J  per  yard,  on  a  credit  of  9 
months;  he  immediately  sold  it  at  $4. 62 J,  on  a  credit  of 
4  months.  What  was  his  actual  cash  gam,  money  being 
worth  6%  ? 

20.  What  principal  will  yield  $38. 90 J  interest  in  4 J 
years  at  34%  per  annum  ? 

21.  The  assets  of  a  bankrupt,  which  amount  to  $7290, 
are  to  be  divided  between  two  creditors,  A  and  B,  whose 
interests  in  the  business  are  as  4  to  5.  A  acts  as  assignee, 
and  for  his  work  receives  3|%  of  the  assets.  The  remain- 
der is  to  be  divided  between  them  in  the  above  ratio. 
What  share  of  the  assets  does  each  man  receive  ? 
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1.  A  pound  (Troy)  of  standard  gold  (22  carats  fine)  is 
coined  into  45  guineas.  If  tlie  A^alue  of  tlie  alloy  be  ^Vs" 
that  of  an  equal  weight  of  pure  gold,  find  the  value  of  the 
alloy  per  pound  avoirdupois. 

2.  Two  men  starting  from  the  same  point  at  the  same 
time  and  travelling  in  opposite  directions  are  39  miles 
apart  in  4  hours ;  but  if  they  had  gone  in  the  same  direc- 
tion they  would  have  been  5J  miles  apart  in  7  hours. 
Find  their  rates  per  hour. 

3.  What  is  the  area  of  a  right-angled  triangle  that  has 
a  base  32  inches,  and  the  sum  of  the  hypotenuse  and  per- 
pendicular 50  inches  ? 

4.  A  merchant  every  year  gains  40%  on  his  capital,  of 
which  he  spends  annually  $1000  in  expenses  connected 
with  the  business.  At  the  end  of  5  years  he  is  worth  5 
times  as  much  as  he  was  on  commencing  business.  What 
was  his  original  capital  ? 

5.  A  watch  was  5  minutes  fast  on  Tuesday  noon,  and  on 
the  following  Saturday  at  midnight  it  was  3  minutes  40 
seconds  slow.  What  is  the  true  time  on  the  following 
Wednesday  morning,  when  the  watch  indicates  15  minutes 
past  9  ? 

6.  If  the  interest  on  one  dollar  for  one  year  at  one  per 
cent,  per  annum  be  the  unit,  what  number  will  represent 
what  a  person  owes  for  the  use  of  $325  for  6J  years  at  6 
per  cent,  per  annum  ? 

7.  The  owner  of  3 J%  stock  sells  out  at  82  and  realizes 
$10947,  I  of  which  he  invests  in  3%  stock  at  75,  and  the 
remainder  in  4%  stock  at  89.  Find  the  alteration  in  his 
income. 

8.  A  man  is  owed  $2500,  of  which  his  lawyer  collects 
75%  and  charges  4%  of  the  receipts  for  collecting.  On 
sueing  for  the  remainder  he  gets  40%  of  it,  of  which  his 
lawyer's  fees  are  10%.  What  per  cent,  of  the  debt  does 
the  creditor  obtain  ? 

9.  A  cask  contains  a  mixture  of  wine  and  water,  in  the 
proportion  of  5  to  1.  How  much  of  the  mixture  must  be 
drawn  off  and  water  substituted  for  it^  so  that  the  mixture 
in  the  cask  may  contain  wine  and  water  in  the  proportion 
of  3  to  2  ^ 
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10  A  and  B  eng-a^e  in  business.  A  puts  in  $1200,  and  B 
$600  at  first.  Tliree  montlis  afterwards  C  became  a  mem- 
ber of  tlie  firm  and  put  in  $750.  After  the  business  has 
been  carried  on  one  month  long-er  A  withdrew  $400,  and 
at  the  end  of  another  month  B  put  in  $300  more  ;  at  the 
end  of  13  months  their  gain  was  $1100.  How  should  it 
be  divided? 

11.  A  drover  shipped  a  car  load  of  cattle  to  Toronto, 
and  offered  them  for  sale  at  an  advance  of  25%  on  the 
cost.  The  market  being-  dull,  he  sold  them  for  14%  less 
than  his  asking-  price,  and  gained  $170  on  the  load.  Find 
the  selling-  price  of  the  cattle. 

12.  Find  how  much  a  person  will  save  in  a  year  if,  in- 
stead of  renting-  a  house  at  $30  a  month,  he  borrows  $3000 
at  6%  and  buys  one,  which  he  insures  for  its  full  value  at 
1J%  annually,  and  which  is  assessed  at  its  full  value  (the 
rate  of  taxation  being  19  mills  on  the  dollar).  He  also  pays 
$1.25  a  month  water  rates,  and  in  selling  the  property 
at  the  end  of  the  year  receives  2%  less  for  it  than  he  paid. 

13.  If  2  pounds  of  tea  are  worth  3  pounds  of  coffee,  and 
14  pounds  of  coffee  worth  8  pounds  cocoa^  and  2  pounds 
cocoa  worth  24  pounds  sugar,  and  IG  pounds  sugar  worth 
11  pounds  raisins,  how  many  pounds  of  raisins  would  be 
worth  7  pounds  of  tea  ? 

14.  A  can  mow  6  acres  of  grass  in  5  days_,  B  9  acres  in 
11  days,  and  C  12  acres  in  17  days.  In  how  many  days 
will  they  jointly  mow  15  acres,  751  sq.  rods  ? 

15.  The  island  of  Hainan  is  110°  east  longitude.  Find 
the  longitude  of  St.  Helena,  if  it  is  4  p.m.  at  Hainan  when 
it  is  8.20  a.m.  at  St.  Helena. 

16.  Prove  that  the  difference  between  the  interest  and- 
the  true  discount  on  a  sum  of  money  is  equal  to  the  inter- 
est on  the  discount. 

17.  What  is  the  cost  in  Montreal  of  a  bill  on  St.  Peters- 
burg for  2500  roubles  at  1J%  discount,  the  par  of  ex- 
change being  $3.77  for  5  roubles  ? 

18.  The  interest  on  a  certain  sum  of  money  for  3  years 
is  $41-664,  and  the  real  discount  on  the  same  sum  for  the 
same  time  and  rate  is  $33.60.  Simple  interest  being  al- 
lowed in  each  transaction,  find  the  rate  per  cent,  charged. 
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1.  A  mechanic  receives  $2  a  day  for  his  services,  and 
pays  $4  a  week  for  his  board.  At  the  expiration  of  10 
weeks  he  has  saved  $72.     How  many  days  was  he  idle  ? 

2.  A  flour  merchant  bought  120  barrels  of  flour  for  $6G0, 
paying-  $5.75  a  barrel  for  flrst  quality  and  $5  for  second 
quality.     How  many  barrels  were  first  quality  ? 

3.  A  town  whose  property  was  assessed  at  $1500000, 
built  a  school  house  which  cost  $5092.50,  the  collector's 
commission  being  3%.     What  was  the  rate  of  taxation? 

4.  Divide  $10470  into  3  sums,  so  that  the  amount  of  the 
flrst,  by  simple  interest,  in  1 1  years  at  8%  per  annum, 
may  be  equal  to  that  of  the  second  in  3J  years  at  5%,  and 
to  that  of  the  third  in  2^  years  at  6%. 

5.  A  man  invested  $603  more  than  |  of  his  money  in  a 
house,  and  $1200  more  than  ^  of  the  remainder  in  a  lot ; 
he  has  $1800  left.     How  much  had  he  at  first  ? 

6.  Find  how  much  a  man  will  plough  in  10  hours  in  a 
field  40  rods  in  length,  if  he  walks  at  the  rate  of  3  miles 
an  hour,  cuts  8  inches  wide,  and  takes  2  minutes  turning 
each  time. 

7.  A  grocer  bought  a  quantity  of  tea  at  40  cents  a 
pound,  and  fixed  a  price  on  it  to  gain  23i{%,  but  in  sell- 
ing it  he  used  a  pound  Aveight  |  ounce  too  light,  thus 
gaining  $32.50  more  than  he  would  have  gained  if  the 
weight  had  been  true.     How  much  did  he  buy  ? 

8.  In  running  a  10-mile  race,  on  a  quarter  mile  track, 
A  overlaps  B  for  the  first  time  at  the  end  of  the  34th 
roand.  By  what  distance  will  A  win  at  the  same  rate  of 
running  ? 

9.  Find  the  ditference  between  the  true  and  standard 
times  of  the  City  of  Hamilton,  its  longitude  being  79°  54' 
west. 

Note. — The  standard  time  of  any  place  in  Canada  is  the  same  as  the 
time  indicated  by  the  nearest  of  the  followmg  meridian  lines :  0°,  15°, 
30°,  45°,  etc. 

10.  A  merchani  ships  to  his  agent  5000  bushels  of 
wheat,  which  he  (the  agent)  sells  for  70  cents  a  bushel  on 
a  commission  of  3%  ;  after  deducting  this  from  the  pro- 
ceeds, and  paying  $380  for  freight  and  duty,  he  remits 
the  net  proceeds  by  a  draft  purchased  at  J%  premium. 
Find  the  amount  of  the  draft. 
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11.  Two  pipes  can  fill  a  cistern  in  30  and  35  minutes, 
respectively.  When  the  cistern  is  empty  both  pipes  are 
opened  together,  but  at  the  end  of  12  minutes  the  second 
is  turned  off.  How  long  does  it  take  to  fill  the  cistern  ? 
\  12.  A  person  invested  a  certain  amount  of  money  in 
stock,  paying  3%  half-yearly  dividends,  at  103,  and  after 
receiving  his  first  dividend  invested  it  in  the  same  stock 
at  102|.  His  next  half  year's  dividend  amounted  to 
$310.50.     What  amount  of  money  did  he  invest  at  first? 

13.  A  vessel  containing  23-846  quarts  of  water  is 
emptied  by  a  pitcher  which  holds  .04679  gallons.  How 
many  times  can  the  pitcher  be  filled,  and  what  fraction  of 
a  pint  will  it  contain  when  the  last  quantity  of  water  is 
poured  into  it  ? 

14.  Three  men  rent  a  pasture  for  $132. 18|.  A  puts  in 
3  horses  for  9  weeks  ;  B  puts  in  7  cows  for  6  weeks  ;  and 
C  puts  in  30  sheep  for  4  weeks.  If  it  costs  as  much  to 
pasture  2  horses  as  3  cows,  and  4  cows  as  7  sheep,  how 
mach  ought  each  to  pay  ? 

15.  A  machinist  sold  56  binders  at  $130  each.  On  one- 
half  of  them  he  gained  30%,  and  on  the  remainder  he  lost 
30%.  How  much  does  he  gain  or  lose  on  the  whole  trans- 
action ? 

16.  For  wliat  sum  must  a  vessel,  valued  at  $28000,  be 
insured,  so  that  in  case  of  loss,  the  owners  may  recover 
both  the  value  of  the  vessel  and  the  premium  of  16%  ? 

17-.  Two  trains,  respectively  99  yards  and  132  yards 
long,  and  moving  on  parallel  tracks,  pass  each  other  in 
6|  seconds  when  running  in  opposite  directions.  When 
moving  in  the  same  direction  the  one  passes  the  other  in 
47J  seconds.     Find  their  rates  per  hour. 

18.  A  certain  number  of  men  and  boys  can  do  a  certain 
work  in  8  days,  but  if  one-third  of  the  number  of  men  are 
absent,  the  same  work  would  require  10  days.  Compare 
the  amount  of  work  done  by  the  men  to  that  done  by  the 
boys. 

19.  A  man  owes  $700,  due  in  6  months  ;  he  pays  $300 
down.  What  extension  of  time  ought  to  be  allowed  for 
the  payment  of  the  latter,  if  money  be  worth  10%  per  an- 
num ? 
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1.  Find  the  difference  between  the  true  and  standard 
times  of  Goderich,  its  longitude  being  81"  40'  west. 

2.  A  man  in  Detroit  wishes  to  draw  on  New  Orleans  for 
a  bank  stock  dividend,  and  exchange  direct  on  New 
Orleans  is  at  1J%  discount.  How  much  will  he  gain  or 
lose  by  drawing  on  his  agent  in  New  York  at  li%  pre- 
mium, allowing  his  agent  to  draw  on  New  Orleans  at  1% 
discount,  brokerage  J%  ? 

3.  A  merchant  paid  $268.80  duty  on  24  casks  of  wine 
worth  $1.75  a  gallon,  a  leakage  of  11^%  being  allowed  at 
the  custom's  house.  What  was  the  invoiced  number  of 
gallons  in  each  cask,  the  rate  of  duty  being  20%  ? 

4.  In  what  time  Avill  a  sum  of  money,  at  simple  interest 
double  itself  at  6|%  per  annum  ? 

5.  What  is  the  hour,  when  the  time  past  noon  is  equal 
to  f  of  the  time  to  midnight  ? 

6.  I  buy  a  ground  rent  of  $25  per  annum  for  $333. 33 J. 
What  per  cent,  do  I  realize  on  my  investment  ? 

7.  Took  a  risk  for  $20000  at  2%  ;  reinsured-J  of  it  at 
2J%,  and  J  at  2J%.     Find  my  net  loss  in  case  of  fire. 

8.  In  a  poor  house,  where  there  is  always  the  same 
number  of  inmates  to  be  fed,  the  contract  price  of  meat 
rises  25%,  and  the  daily  allowance  to  each  person,  at  the 
same  time,  is  reduced  from  9  ounces  to  7  ounces.  If  the 
yearly  charges  for  meat  are  now  $714,  what  were  they 
before  the  rise  in  price  ? 

9.  A  cistern  can  be  filled  by  two  taps  running  separ- 
ately in  20  and  30  minutes  respectively,  and  emptied  by 
2  more  in  24  and  18  minutes  respectively.  If  the  cistern 
be  full  and  all  4  taps  opened,  in  what  time  will  the  cistern 
be  emptied  ? 

10.  If  69  German  thalers,  of  which  9  parts  in  10  are 
fine  silver,  weigh  41  ounces,  what  is  the  value  of  a  thaler 
in  English  money,  when  standard  silver,  of  which  37 
parts  in  40  are  pure,  is  worth  5s.  l|d  an  ounce? 

11.  The  stocks  of  3  partners.  A,  B,  and  C,  are  $4000, 
$6500,  and  $3500,  respectively;  their  gains  are  $960, 
$2340,  and  $1400,  respectively.  If  B's  stock  is  in  trade  3 
months  longer  than  A's,  what  time  was  each  stock  in 
trade  ? 
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12.  If  it  is  2  p.m.  on  July  7th  at  a  place,  the  longitude 
of  which  is  178°  east,  what  is  the  time  at  a  place  situated 
in  longitude  178°  west? 

13.  If  a  cask  contains  4  parts  of  wine  and  3  parts  of 
water,  what  fraction  of  the  mixture  must  be  drawn  off  and 
water  substituted,  for  the  mixture  to  become  3  parts  of 
wine  and  4  parts  of  water  ? 

14.  A  speculator  holding  111771.25,  6%  stock,  finds  that 
by  selling  out  and  investing  the  proceeds  in  7%  stock  at 
107J,  he  can  increase  his  annual  income  by  $6.57  ;  before 
he  can  eflFect  the  transfer  each  stock  has  increased  in 
value  2.  By  how  much  would  his  annual  income  be  now 
increased  ? 

15.  A  merchant  ships  2500  barrels  of  apples  to  his 
agent,  with  instructions  to  sell  the  apples,  deduct  his  com- 
mission of  4%  for  selling,  pay  the  freight  which  amounted 
to  $300,  and  remit  the  proceeds  by  a  draft.  If  the  draft 
was  purchased  at  1J%  premium,  and  amounted  to  $8000, 
what  did  the  apples  bring  per  barrel  ? 

16.  I  have  to  be  at  a  certain  place  at  a  certain  time 
and  I  find  that  if  I  walk  at  the  rate  of  3  J  miles  an  hour 
I  shall  be  10  minutes  late,  if  at  the  rate  of  4J  miles  an 
hour  I  shall  be  14  minutes  too  early.  How  far  have  I  to 
go? 

17.  Four  men  form  a  partnership,  the  second  puts  in 
twice  as  much  capital  as  the  first,  the  third  as  much  as  the 
first  and  second,  and  the  foarth  as  much  as  the  other 
three.  How  should  a  profit  of  $4800  be  divided  among 
them? 

18.  If  I  buy  a  piece  of  land^  which  increases  each  year 
at  the  rate  of  50%,  on  the  value  of  the  previous  year,  for 
4  years,  and  then  is  worth  $4500,  how  much  did  it  cost  ? 

19.  A  banker  discounts  a  70  day  note  at  8%  per  annum. 
What  rate  of  interest  is  he  making  on  his  money  ? 

20.  If  silver  is  worth  $1.10  an  ounce,  and  gold  is  $17  an 
ounce,  what  will  be  the  weight  of  a  $10  coin  which  con- 
tains 20%  (by  weight)  silver,  and  the  remainder  gold  ? 

21.  Prove  that  the  product  of  the  l.c.m.  and  g.c.m 
of  two  numbers  is  equal  to  the  product  of  the  num- 
bers. 


262  ARITHMETIC. 

1.  From  a  cask  containing  wine  one-third  is  drawn  off, 
and  the  cask  filled  with  water,  one-third  of  the  mixture  is 
then  drawn  off,  and  the  cask  is  again  filled  with  water. 
After  this  has  been  done  5  times  altogether,  what  portion 
of  the  original  quantity  of  wine  will  be  left  in  the  cask  ? 

2.  The  longitude  of  Tokio  is  140°  east,  that  of  New 
York  74°  west.  What  is  the  time  at  Tokio_,  when  it  is 
5.10  p.m.  on  October  7th  in  New  York  ? 

3.  A  does  I  of  a  piece  of  work  in  15  days,  and  then 
B  joins  him.  They  work  together  for  1 J  days,  when  B 
leaves  and  A  finishes  the  work  in  IJ  days  more.  How 
long  would  it  take  B  to  do  the  whole  work  ? 

4.  My  agent  remitted  to  me  a  draft  for  $4000  as  the 
net  proceeds  of  a  sale.  He  charged  me  2%  commission 
for  effecting  the  sale,  and  1°/^  for  buying  the  draft,  which 
was  at  1%  premium.  Find  the  total  proceeds  of  the 
sale? 

5.  A  merchant  marks  his  sugar  at  10%  advance  on  cost, 
and  afterwards  mixes  sand  with  it,  equal  in  weight  to  J 
of  the  original  quantity.  What  per  cent,  profit  does  he 
really  make,  taking  sand  as  worthless  ? 

6.  Two  mechanics  work  together  ;  for  15  days'  work  of 
the  first  and  8  days'  work  of  the  second  they  receive  $61, 
and  for  6  days'  work  of  the  first  and  10  days'  work  of  the 
second  they  receive  $38.  How  much  does  each  man  earn  ? 

7.  Two  brothers  residing  in  different  towns  have  gross 
salaries  which  differ  by  $20 ;  the  one  who  has  the  larger 
salary  has  to  pay  an  income  tax  of  2^  cents  on  the  dollar, 
and  as  a  consequence  his  net  salary  is  $1.40  less  than  his 
brother's  who  pays  an  income  tax  of  only  6  mills  on  the 
dollar.     Find  each  of  their  salaries. 

8.  The  invoice  of  goods  purchased  on  4  months'  credit 
was  $510,  on  which  there  was  allowed  a  discount  of  20 
and  10%.  What  was  the  cash  price  of  the  goods,  money 
being  worth  6%  per  annum  ? 

9.  A  merchant  fails,  owing  A  $12500,  and  B  $17000. 
His  assets  are  $8850;  the  assignee  charges  3%  on  the 
assets  for  closing  up  the  business,  and  incurs  other  ex- 
penses to  the  amount  of  $59  while  engaged  in  the  business. 
Find  what  each  creditor  receives. 
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10.  The  numerator  of  a  certain  fraction  is  a  fifth  as 
much  ag'ain  as  the  denominator,  and  the  sum  of  the  nume- 
rator and  denominator  is  352.     Find  the  fraction. 

11.  A  merchant  buys  goods  at  $2.40  per  pound  troy, 
and  sells  them  at  a  gain  of  20%.  If  he  sells  them  by 
avoirdupois  weight,  what  must  he  ask  per  ounce  for  them  ? 

12.  The  longitude  of  Calcutta  is  88°  east,  and  that  of 
Rome  12°  30'  east.  What  is  the  time  at  Rome  Avhen  it  is 
2.15  p.m.  at  Calcutta? 

13.  Find  the  rates,  in  miles  per  hour,  of  two  trains  50 
and  60  yards  long,  respectively,  whicli  pass  each  other 
going  in  the  same  direction  in  15  seconds,  and  in  opposite 
direction  in  3  seconds. 

14.  A  speculator  holding  $9144  of  4%  stock,  finds  that 
by  selling  itatTTJand  investing  the  proceeds  in  5%  stock, 
he  can  increase  his  annual  income  by  $G.24 ;  before  he 
can  eftect  the  change  the  former  stock  has  decreased  2  in 
value  and  the  latter  has  risen  |.  If  the  change  be  then  ef- 
fected, find  by  how  much  his  first  income  is  altered  ? 

15.  A  flour  merchant  shipped  3200  barrels  of  flour  to  his 
agent,  who  sold  it  at  $7.25  a  barrel,  deducted  his  commisr 
sion,  paid  $232.50  for  duty  and  freight,  and  remitted  a 
draft  for  $22500,  purchased  at  i%  discount.  What  rate  of 
commission  for  selling  the  flour  did  the  agent  charge? 

1 6.  A  ditch  is  being  dug  at  the  rate  of  32  yards  a  day 
by  20  men  ;  after  7  days  4  men  are  replaced  by  15  boys, 
and  the  work  goes  on  6  days  more,  at  the  end  of  which 
the  whole  length  dug  is  452  yards.  Compare  the  work 
of  a  man  with  that  of  a  boy. 

17.  The  stock  of  3  partners.  A,  B,  and  C,  are  $640,  $370, 
$520,  respectively,  and  their  gains  $192,  $140.60,  and 
$249.60,  respectively;  C's  stock  was  in  trade  4 J  months 
longer  than  A's.  How  long  was  the  money  of  each  in  trade  ? 

18.  A  speculator  sold  a  house  for  30%  profit,  and  with 
the  money  purchased  another,  which  he  sold  for  $3640, 
losing  12J%.     What  did  the  first  house  cost  him? 

19.  The  amount  of  a  certain  principal  for  a  certain  time 
at  a  certain  rate  per  cent,  is  $416,  and  the  amount  of 
double  the  same  principal  at  the  same  rate  per  cent,  for 
one-half  the  former  time  is  $741.     Find  the  principal. 
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1.  A  merchant  buys  flannel  at  32  cents  a  yard.  At 
what  profit  per  cent,  must  he  sell  it  in  order  that  the 
money  he  receives  for  220  yards  may  be  equal  to  his  gain 
on  $480  outlay  ? 

2.  Find  the  duty  on  7200  pounds  of  sugar  worth  6  cents 
a  pound,  the  specific  duty  being  J  cent  per  pound,  and 
the  ad  valorem  duty  25%. 

3.  Find  the  standard  time  of  the  city  of  Quebec,  longi- 
tude 71°,  18'  west,  when  it  is  2  p.m.  at  Vienna^  longitude 
16°,  24'  east. 

4.  A  banker  in  discounting  a  bill  legally  due  in  3  months 
at  6%  per  annum,  charges  50  cents  more  than  the  trae  dis- 
count.    Find  the  amount  of  the  bill. 

5.  A  merchant  sent  his  agent  $6150,' with  instructions 
to  deduct  his  commission  at  2J%.  and  invest  the  remainder 
in  flour  at  $6  a  barrel.  If  the  cost  of  freight  and  insur- 
ance amounts  to  $250,  at  what  must  the  flour  be  sold  a 
barrel  so  as  to  make  a  clear  profit  of  15%  ? 

6.  My  agent  in  Montreal  sells  a  house  and  lot  for  me 
for  $8000,  on  a  commission  of  1  J%,  and  remits  to  me  the 
proceeds  by  a  draft  purchased  at  ^%  premium.  What  sum 
do  I  receive  from  the  sale  of  the  property  ? 

7.  A  has  $8000,  and  B  $5000  in  a  business ;  they  take 
in  as  a  partner  C,  and  so  arrange  it  that  each  has  an 
equal  share  in  the  business.  If  the  original  capital  is  not 
increased,  find  what  C  pays  to  each  of  the  others  for  his 
share. 

8.  A  and  B  run  a  100  yard  race.  A  takes  10  steps 
while  B  takes  11,  but  9  of  A's  are  equal  in  length  to  10  of 
B's.     Who  wins  the  race,  and  by  how  much  ? 

9.  Find  the  interest  on  $146,  for  67  days,  at  5%  per 
annum 

10.  A  man  bought  a  farm  for  $4000 ;  at  the  end  of  3 
months  he  paid  his  taxes,  levied  on  f  of  the  purchase 
value  at  18  mills  on  the  dollar ;  in  another  3  months  he 
spent  $500  in  improvements,  and  at  the  end  of  the  year 
he  sold  for  $5500.  Find  his  ^ain,  money  being  worth 
6%  per  annum. 

11.  Took  a  risk  at  1|%  ;  reinsured  f  of  it  at  2J%.  My 
net  premium  was  $4.30.  What  was  the  amount  of  the  risk  ? 
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12.  What  is  the  cost  of  3825  pounds  of  su^ar,  bought  at 
4  cents  a  pound,  on  which  is  paid  $86.25  for  freight,  and 
2 J  cents  a  pound  for  duty  after  deducting  12%  for  waste  ? 

13.  A  cistern  can  be  filled  by  two  pipes  in  20  and  24 
minutes  respectively,  and  can  be  emptied  by  another  pipe 
in  30  minutes;  in  what  time  will  it  be  filled  if  all  are 
running  together  ? 

14.  How  many  ounces  of  coinage  gold  are  equal  in 
value  to  112  ounces  of  coinage  silver,  1869  sovereigns 
weighing  40  pounds  troy  and  66  shillings  weighing  1 
pound  troy  ? 

15.  In  an  examination  of  120  candidates  8J%  of  the 
whole  obtain  honors^  and  80%  of  the  remainder  pass. 
How  many  fail  to  pass,  and  what  percentage  are  they  of 
the  total  number  ? 

16.  When  it  is  1 2  o'clock  noon  at  Greenwich,  what  o'clock 
is  it  at  St.  Petersburg,  the  longitude  of  which  is  30°  east  ? 

17.  A  contractor  sends  in  a  tender  of  $11000  for  a  cer- 
tain work,  with  nothing  to  be  advanced  till  the  work  is 
completed ;  a  second  sends  in  a  tender  for  $10000,  but 
stipulates  to  be  paid  $2000  every  4  months.  Find  the  dif- 
ference between  the  tenders,  supposing  that  the  work  can- 
not be  completed  before  the  end  of  2  years,  and  money  to 
be  worth  2%  per  term  of  4  months. 

18.  A  man  holds  $6806. 18f  of  stock  in  the  3  per  cents ; 
by  selling  out  and  investing  the  proceeds  in  3i%  stock  at 
82  J,  he  can  increase  his  annual  income  by  $4.34/^.  Find 
what  the  increase  would  be  if  he  employs  a  broker  who 
charges  J%  on  each  transaction  to  effect  the  change. 

19.  A  merchant  shipped  a  number  of  barrels  of  salt  to 
his  agent,  who  sold  it  for  75  cents  a  barrel,  on  a  commis- 
sion of  21%,  he  also  realized  a  further  commission  of  J% 
(calculated  on  the  remainder  of  the  proceeds)  for  prompt 
payment,  and  after  paying  duty  to  the  amount  of  $179.10 
he  remitted  $2736.25  to  his  employer.  How  many  barrels 
of  salt  were  in  the  consignment? 

20.  Two  drovers  together  sold  400  sheep,  the  one  at 
$8.25  and  the  other  at  $7.50  a  head.  They  received  al- 
together $54.75  more  than  if  they  had  both  sold  at  the  uni- 
form rate  of  $7,871  a  head.     Find  the  number  sold  by  each. 
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1.  A  and  B  start  at  the  same  time  to  travel  from  X  to 
Y  and  Y  to  X,  respectively,  A  walking  at  the  rate  of  5 
miles  per  hour  and  B  at  the  rate  of  4 J  miles  per  hour. 
After  meeting,  A  increases  his  speed  1  mile  per  hour  and 
reaches  Y  in  2  hours  more,  and  B  reduces  his  speed  to  4 
miles  per  hour.  Find  how  long  it  takes  A  and  B  each  to 
travel  the  whole  distance,  also  find  the  distance. 

2.  Bought  5  hogsheads  of  molasses,  each  containing  84 
gallons,  at  12J  cents  a  gallon,  and  paid  $25  for  freight. 
Allowing  10%"'for  leakage  and  waste,  5%  of  the  sales  for 
bad  debts,  and  2J%  of  the  remainder  for  collecting,  for 
how  much  a  gallon  must  I  sell  it  to  make  a  gain  of  20% 
on  the  whole  cost  ? 

3.  The  difference  between  the  interest  and  discount  on 
a  sum  of  money  for  1  year  9.  months  at  8%  per  annum, 
is  $9.80.     Find  the  sum. 

4.  If  6%  more  be  gained  by  selling  a  horse  for  $210 
than  by  selling  it  for  $199.50,  what  must  the  original 
price  have  been  ? 

5.  When  it  is  7.15  p.m  at  Greenwich,  what  o'clock  is  it 
at  Madras,  the  longitude  of  which  is  80°  east  ? 

6.  The  product  of  two  numbers  is  35643,  and  their 
quotient  is  3.     Find  the  numbers. 

7.  A  retailer  marks  his  goods  at  3  prices,  a  cash  price, 
a  six  months'  credit  price,  and  a  12  months'  credit  price. 
From  his  12  months'  price  he  deducts  12^%  for  cash,  and 
7J%  for  6  months'  credit.  His  6  months'  price  is  40%  in 
advance  of  the  cost  of  the  goods.  Find  at  how  much 
advance  on  cost  he  sells  on  12  months'  credit  goods 
which  sell  for  $6.66  cash. 

8.  I  remit  a  $4000  draft  on  Toronto  to  my  agent  in  Mon- 
treal. He  disposes  of  the  draft  at  |%  discount  on  a  com- 
mission of  J%.  After  deducting  a  second  commission  of 
2%  (calculated  on  the  amount  invested),  he  invests  the  net 
proceeds  in  sugar  at  6  cents  a  pound.  Find,  to  the  near- 
est ounce,  the  quantity  of  sugar  I  receive. 

9.  A  certain  piece  of  w^ork  can  be  completed  in  30 
days  by  48  men.  If  2  men  drop  off  at  the  end  of 
every  3  days,  how  long  will  it  take  to  finish  the 
work  ? 
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10.  A  man  sold  a  lot  at  a  gain  of  9%  ;  had  he  sold  it  for 
$12.25  more  he  would  have  gained  12J%.  Find  the  cost 
price. 

11.  At  what  rate  will  a  sum  of  money,  loaned  at  simple 
interest,  double  itself  in  25  years  ?   , 

12.  Took  a  risk  at  lf%  ;  reinsured  14000  of  it  at  2%, 
and  $G000  more  at  2J%.  My  net  premium  was  $26.50. 
What  amoant  w^as  insured  ? 

13.  Find  the  present  worth  of  an  annuity  of  $700,  having 
4  years  to  run,  money  being  worth  5%. 

,  14.  A,  B,  and  C  engage  in  trade  with  a  joint  stock  of 
$1534  ;  A's  stock  is  $45 G,  and  his  time  of  investment  7 
months  ;  B's  stock  is  $546,  and  his  gain  $132.60 ;  C's  gain 
is  $108.80,  and  his  time  8  months.  Eequired  A's  gain 
and  B's  time. 

15.  Divide  $1660  into  2  sums,  so  that  the  true  discount 
on  one  for  4  years  at  3J%  per  annum,  may  equal  the  true 
discount  on  the  other  for  6  years  at  2i%  (simple  interest). 

16.  What  is  the  area  of  a  right  angled  triangle,  that 
has  a  hypotenuse  40  inches,  and  the  difference  of  the 
sides  8  inches  ? 

17.  A  dealer  purchased  on  6  months'  credit  goods  to  the 
amount  of  $520  ;  after  keeping  them  3  months  he  sold 
them  on  credit  for  $575.96,  and  allowing  money  to  be 
worth  8%,  he  found  that  he  had  made  10  per  cent,  on 
the  transaction.  On  what  term  of  credit  did  he  sell  the 
goods  ? 

18.  What  rate  of  taxation  must  be  levied  on  a  corpora- 
tion with  $2800000  assessable  property  to  secure  money  to 
build  a  $33950  school  house,  if  the  expenses  for  collecting 
amount  to  3%  of  the  total  taxes  ? 

19.  Find  the  standard  time  of  Picton^  when  it  is  15  min. 
to  4  a.m.  in  Paris,  if  the  longitude  of  Picton  is  77°  10'  west 
and  that  of  Paris  2°  east, 

20.  A  grocer  buys  a  quantity  of  tea  of  a  certain  qual- 
ity, and  one-fourth  as  much  of  an  inferior  kind,  the  cost 
of  the  latter  per  pound  being  80%  of  that  of  the  former. 
He  mixes  them  and  sells  the  mixture  at  an  advance  of  10% 
on  the  cost  per  pound  of  the  finer  quality.  Find  his  entire 
gain  per  cent. 

18 
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1.  A  vessel  containing  210  gallons  of  a  mixture  of  coal- 
oil  and  water,  of  which  75%  is  coal  oil,  leaks  at  the  bot- 
tom, from  which  a  certain  amount  of  water  alone  escapes. 
On  an  analysis  of  it  there  is  found  to  be  87i%  of  the  re- 
maining liquid  coal-oil.  Find  the  number  of  gallons  of 
water  which  escaped. 

2.  A  speculator  holds  $6840  stock,  one-half  in  the  3  per 
cents  at  72,  and  the  rest  in  the  4  per  cents  at  05.  If  he 
sells  out  the  first  stock  and  with  the  proceeds  buys  more 
of  the  second  stock,  and  also  sells  out  the  stock  originally 
held  in  the  second  and  invests  in  the  first,  find  the  change 
in  his  income. 

3.  A  man  removed  from  a  town,  where  his  income  tax 
was  16  mills  on  the  dollar,  to  another  where  the  tax  was 
only  7  mills  on  the  dollar,  and  although  in  the  latter 
place  his  salary  was  $500  more  than  in  the  former,  his 
taxes  were  $6.40  less.  Find  his  income  tax  in  the  latter 
place. 

4.  The  ad  valorem  duty  on  20%  of  the  invoice  price  of  a 
shipment  of  cigars  was  40%,  and  on  the  remainder  35%  ; 
the  whole  duty  being  $810,  what  was  the  invoice  price? 

5.  A  commission  merchant  sold  2  lots  for  $800,  on  one 
of  them  he  charged  2%  commission  for  selling,  and  on  the 
other  4%  ;  his  total  commission  being  $2(),  find  the  selling 
price  of  each  of  the  lot. 

6.  A  grocer  sells  one  kind  of  tea  at  24  cents  a  pound 
and  loses  20%,  and  another  kind  at  42|  cents  a  pound  and 
gains  25%.  He  mixes  them  in  equal  proportions  and  sells 
the  mixture  for  33i  cents  a  jjound.  What  is  now  his  gain 
or  loss  per  cent  ? 

7.  A  sets  off  from  M  to  N,  and  B  at  the  same  time  from 
N  to  M,  and  they  travel  uniformly  ;  A  reaches  N  in  IG 
hours,  and  B  reaches  M  25  hours  after  they  met  on  the 
road.     Find  in  what  time  each  performed  the  journey. 

8.  If  a  grocer's  pound  weight  is  -03  ounces  too  heavy, 
find  his  loss  per  cent,  from  its  use. 

9.  Find  the  standard  time  of  the  City  of  Toronto,  when 
it  is  3  a.m.  at  Malta,  if  the  longitude  of  the  former  place 
is  79°  25'  west,  and  that  of  the  latter  14°  30'  east. 


GEKERAL   PROBLEMS.  269 

10.  A  g-roeer  sells  coffee  for  cash  at  a  g-ain  of  33J%  on 
cost.  He  also  sells  on  credit,  giving-  8  pounds  for  what 
would  buy  *>  if  paid  in  cash.  How  much  per  cent,  above 
cost  is  his  credit  price  ? 

11.  My  agent  in  New  York  sells  a  house  for  me  on  a 
commission  of  2%,  and  remits  to  me  the  net  proceeds, 
SGOOO,  by  a  draft  purchased  at  f  %  premium.  How  much 
did  the  house  sell  for  ? 

12.  A  merchant  sold  an  article  at  8%  profit ;  if  he  had 
boug-ht  it  for  10%  less,  and  sold  it  for  $3  more,  he  would 
have  g"ained  22  .|%      Find  the  cost. 

13.  A  does  I  ol  a  piece  of  work  In  15  days,  and  then 
gets  B  to  help  him.  They  work  together  for  5  days,  when 
B  leaves  and  A  finishes  it  in  16  days  more.  How  long 
would  B  take  to  do  the  whole  work  ? 

14.  At  what  rate^  simple  interest,  will  a  sum  of  money 
triple  itself  in  45  years  ? 

15.  A  person  pays  $87.50  for  the  insurance  of  a  house  at 
4|%,  and  he  finds  that  in  case  the  house  is  destroyed,  he 
will  receive  the  value  of  the  house,  the  premium  of  insur- 
ance and  S125  besides.     What  is  the  value  of  the  house? 

16.  A  bankr].y)t  owes  two  creditors,  A  and  B  in  the 
proportion  of  3  io  5.  A  acts  as  assignee,  and  as  such  re- 
ceives 3%  of  the  assets,  the  remainder  is  divided  in  the 
proportion  of  the  amounts  owed  to  them.  A  receives  in 
all  $1575.     What  were  the  bankrupt's  assets? 

17.  If  a  train  88  yards  long  overtake  a  person,  walking 
at  the  rate  of  4  miles  per  hour  along  the  railway^  and  pass 
him  in  8  seconds,  what  is  the  rate  of  the  train  in  miles  per 
hour  ? 

18.  A  merchant  bought  tea  and  marked  it  at  an  advance 
of  20%  on  cost,  but  afterwards  mixed  J  of  its  weight  of 
inferior  tea  with  it,  which  cost  f  as  much  per  lb.  What 
per  cent,  does  he  now  gain  ? 

19.  A  merchant  sends  $1956  in  cash  and  butter  to  his 
agent  with  instructions  to  sell  the  butter  and  invest  the 
proceeds,  less  his  commissions,  in  tea.  The  agent  charges 
5%  on  the  value  of  the  goods  he  handles  in  each  case. 
Find  the  value  of  the  butter  shippe  1,  if  his  total  commis- 
sion amounts  to  $129,141. 


2V0  ARTtJTMETia 

1.  Find  the  circumference  of  a  circle  whose  area  is 
eqaal  to  that  of  a  square,  having  a  side  3  inches  in  length. 

2.  The  rates  at  which  A  and  B  walk  are  in  the  propor- 
tion of  2-4  to  3-7,  and  B  walks  5-23  miles  per  hour.  How 
many  seconds  start  must  B  give  A  so  as  to  just  beat  hira  in 
a  ten  mile  race  ? 

3.  A  speculator  holds  $10:)92  stock,  one-half  in  the  5%'s 
at  951  and  the  other  half  in  the  6%'s  at  1 U.  If  he  transfers 
his  5%  stock  to  the  6%'s,  and  his  original  6%  stock  to  the 
5%'s,  find  the  alteration  in  his  income,  supposing  he  pays 
J%  brokerage  on  each  transaction. 

4.  Bought  3000  bushels  of  wheat  at  $1.15  per  bushel 
payable  at  the  end  of  a  year.     I  immediately  sell  it  at 
$1.01  per  bushel,  cash,  and  put  the  money  at  interest  at 
10%.     How  much  will  I  gain  or  lose  by  the  transaction 
at  the  end  of  the  year  ? 

5.  A,  B,  and  C  invest  capital  in  the  proportion  of  7,  8, 
and  12  at  4%  per  annum  and  realize  $4050.  If  they  in- 
vest it  at  5J%,  find  the  yearly  income  of  each. 

6.  The  Merchants'  Bank  of  Ncav  York  having  declared 
a  dividend  of  8%^  a  stockholder  in  Buffalo  drew  on  the 
bank  for  the  sum  due  him,  and  sold  the  draft  at  a  pre- 
mium of  1J%,  thus  realizing  $406  from  the  dividend. 
How  many  $100  shares  did  he  own? 

7.  I  owe  $719.92,  and  give  my  note  for  60  days.  What 
must  be  the  face  of  the  note  to  pay  the  exact  debt,  when 
discounted  at  8%  per  annum  ? 

8.  What  sum  of  money^  with  its  semi-annual  dividends 
of  5%  invested  with  it,  will  amount  to  $12750  in  2  years? 

^  9.  A  merchant  mixes  40  pounds  of  tea  worth  37J  cents 
a  pound,  with  64  pounds  worth  45  cents  a  pound  ;  he  sells 
24  pounds  of  the  mixture  at  50  cents  a  pound.  At  what 
price  per  pound  must  he  sell  the  remainder  so  as  to  clear 
25%  on  his  whole  outlay? 

10.  A  merchant  uses  a  false  pound  weight,  which  actu- 
ally weighs  15|  ounces.  How  much  does  he  cheat  a  cus- 
tomer who  buys  goods  to  the  amount  of  $50  ? 

11.  A  hatter  buys  325  hats  at  $2.75  each  ;  he  sells  |  of 
them  at  an  advance  of  20%  on  C03t,  and  the  remainder  for 
$2  each.     Find  his  total  gain. 
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12.  What  are  the  net  proceeds  from  the  sale  of  1400 
barrels  of  flour  at  $7  per  barrel,  freight  and  storage  being 
25  cents  a  barrel,  commission  for  selling  2J%,  and  foi 
guaranteeing  payment  1  J%,  calculated  on  sales  ? 

13.  Assuming  the  earth  a  sphere,  whose  diameter  is 
7913  miles,  and  that  1000000  units  are  equal  in  length 
to  one  degree  of  longitude  at  the  equator,  find  the  length 
of  the  unit  in  inches.     Given  {it  =  ^\^.) 

14.  An  insurance  company  took  a  risk  at  2^%,  and  re- 
insured j  of  it  at  2|%.  The  premium  received  exceeded 
the  premium  paid  by  ^38.50.  AVhat.was  the  amount  of 
the  risk  ? 

15.  A  speculator  increases  his  annual  income  $6  by 
transferring  $4850  stock  worth  80  to  5%  stock  worth  97. 
What  was  the  per  centage  paid  by  the  former  stock  ? 

16.  A  grocer  buys  goods  for  cash  and  receives  a  dis- 
count of  10%  off  the  invoice  price ;  in  selling  he  uses 
scales  which  weigh  light  by  J  oz.  per  lb.,  and  sells  for  cash 
at  an  advance  of  21|%  on  the  invoice  price.  Find  his  gain 
per  cent. 

17.  Two  men  enter  into  partnership  and  agree  to  share 
all  gains  and  losses  in  proportion  to  their  investments. 
The  former  contributes  $4683  and  the  latter  $5978.  Their 
net  loss  at  the  end  of  the  year  is  $3198.30.  How  much 
of  this  loss  should  be  sustained  by  each? 

18.  A  bankrupt  has  book  debts  equal  in  amount  to  his 
liabilities,  but  on  $24000  of  them  he  realizes  only  66|  cents 
on  the  dollar,  and  the  expenses  of  the  bankruptcy  are  5% 
of  the  book  debts.  He  pays  65  cents  on  the  dollar.  Find 
the  amount  of  his  liabilities. 

19.  If  stock  at  7%  discount  will  pay  6%  interest  on  the 
investment,  at  what  rate  of  discount  would  it  have  to  be 
bought  to  pay  9%  interest  ? 

20.  A  can  row  a  distance  down  a  stream  in  30  minutes 
and  up  in  40  minutes.  What  is  the  distance,  if  the  rate 
of  the  stream  is  J  mile  per  hour  ? 

21.  A  man  employs  8  men  and  a  certain  number  of  boys, 
and  pays  on  the  average  971  cents  a  day  to  each.  He 
pays  each  man  $1.50  a  day  and  each  boy  62|^  cents  a  day. 
How  many  boys  were  employed  ? 
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1.  A  house  and  lot  together  are  worth  $1400  ;  one-lifth 
of  the  value  of  the  house  is  equal  to  one  half  the  value  of 
the  lot.     Find  the  value  of  each. 

2.  A  merchant  sold  a  x^iece  of  cloth  for  $24.60  and 
thereby  lost  18%.  What  would  have  been  his  gain  per 
cent,  had  he  sold  it  for  $36  ? 

3.  A  drover  bought  a  number  of  horses  and  cows  for 
$10800.  Tliere  were  5  times  as  many  cows  as  horses,  and 
a  horse  cost  4  times  as  much  as  a  cow.  If  each  cow  cost 
$30,  how  many  horses  did  he  buy  ? 

4.  Eight  men  can  do  a  piece  of  work  in  40  days  ;  after 
working  35  days  they  are  joined  by  another  man,  and  the 
whole  work  is  completed  in  39  days.  What  fraction  of 
the  work  is  performed  by  the  last  man  in  a  day  ? 

5.  Divide  83  into  two  parts,  so  that  the  greater  may  ex- 
ceed the  less  by  41. 

6.  A  person  lent  a  sum  of  money  at  5%  simple  interest ; 
in  1 6  years  the  interest  amounted  to  $90  less  than  the  sum 
lent.     What  was  the  sum  lent  ? 

7.  A  person  invested  $2304  in  the  3  per  cents  at  95|, 
and  after  receiving  the  half  year's  dividend,  sold  out  at 
94 J.     Find  his  gain  or  loss,  brokerage  being  ^%. 

8.  Find  the  volume  of  a  right  circular  cone,  whose 
height  is  4  feet,  and  the  circumference  of  the  base  9  feet. 

9.  A  speculator  sold  a  lot  gaining  20%  of  the  cost.  W^hat 
per  cent,  of  the  proceeds  did  he  gain? 

10.  A  dishonest  merchant  adds  5  gallons  of  water  to 
every  20  gallons  of  coal-oil.  How  much  does  he  cheat  a 
customer  who  buys  15  gallons  at  15  cents  a  gallon  ? 

11.  Three  men  start  together  to  walk  around  a  circular 
course  60  yards  in  circumference,  their  rates  being  11^, 
14-1,,  ^jifi  16  yards  per  second,  respectively.  Find  when 
and  where  they  will  first  be  together  again. 

12.  The  hour,  minute,  and  second  hands  of  a  clock  are 
on  the  same  centre.  When,  first  after  4  o'clock,  will  the 
second  hand  be  midway  between  the  other  two  ? 

13.  A  bankrupt's  liabilities  were  $3000,  his  assets  $540; 
the  assignee  charged  3%  of  the  assets  for  his  work.  How 
many  cents  on  the  dollar. is  the  bankrupt  able  to  pay  his 
creditors  ? 
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14.  A  sum  of  $24  is  to  be  contributed  by  24  people  ; 
some  contribute  $1.20  each,  and  the  remainder  66§  cents 
eacli.     How  many  contributors  were  there  of  each  kind  ? 

15.  The  distance  between  Hamilton  and  Toronto  is  39 
miles.  One  traveller  starts  from  Hamilton  and  travels  at 
the  rate  of  4  miles  an  hour,  while  another  starts  from 
Toronto  at  the  same  time  and  travels  at  the  rate  of  2J 
miles  an  hour.  It  is  required  to  know  where  and  when 
they  will  meet. 

16.  A  person  expended  $3910  in  H%  stock  at  97|,  and 
after  receiving-  the  half-year's  dvidend,  sold  out  at  95. 
Find  his  g^ain  or  loss  on  the  whole  transaction. 

17.  Find  the  difference  between  the  interest  on  $46  for 
6J  years  at  9%  per  annum,  (1)  interest  payable  yearly, 
(2)  half-yearly. 

18.  If  a  number  be  increased  20%,  and  that  amount 
be  increased  25%,  the  result  will  be  165.  Find  the  num- 
ber. 

19.  A  gTocer  intended  to  gain  8%  on  a  stock  of  tea,  and 
fixed  his  price  accordingly.  When  he  had  sold  §  of  the 
stock,  he  was  compelled  to  reduce  the  price  10  cents  a 
pound  and  so  gained  only  half  as  much  as  he  had  intended. 
What  was  the  original  cost  per  pound  of  the  tea  ? 

20.  If  the  3  hands  of  a  watch  are  on  the  same  centre, 
when,  first  after  12  o'clock,  will  the  minute  hand  be  mid- 
way between  the  other  two  ? 

21.  Two  men  start  together  to  travel  in  the  same  dir- 
ection around  a  circular  track  ;  their  rates  are  as  11  to 
14.     Find  where  they  will  first  meet. 

22.  A  speculator  buys  stock  that  pays  half-yearly  divi- 
dends of  4%,  at  20%  discount.  What  rate  of  interest  does 
he  make  on  his  money  ? 

23.  A  can  row  a  certain  distance  down  a  stream  and 
back  again  in  5J  hours.  If  the  rate  of  the  stream  is  one 
quarter  of  his  rate  in  still  water,  find  the  time  in  going 
each  way. 

24.  A  and  B  were  candidates  for  election  in  a  constitu- 
ency of  3000  voters.  A  received  37J%  of  the  total  number 
of  votes  polled^  and  was  defeated  by  a  majority  of  640. 
What  percentage  of  voters  did  not  vote  ? 
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1.  In  a  100  yard  race^  A  can  beat  B  by  5  yards  and 
C  by  10  yards.  If  B  gives  C  5  yards  start  in  a  100  yard 
race,  which  wins  and  by  how  much  ? 

2.  A  and  B  engage  in  trade  ;  A  puts  into  the  business 
$400  for  6  months,  and  B  a  certain  sum  for  7  months. 
When  they  close  up  the  business  A  receives  $640  as  his 
share  of  the  stock  and  profits,  while  B  receives  $510  for 
his.     What  amount  of  capital  did  B  put  into  the  firm  ? 

3.  A  man  has  a  net  income  of  $745.80  after  paying  an 
income  tax  of  12  mills  on  the  dollar  on  all  his  income  ex- 
cept $400  of  an  exemption.     Find  his  total  income. 

4.  A  man  exchanges  $25000  of  6%  stock  at  70  for  8% 
stock  at  120.     Find  the  alteration  in  his  income. 

5.  A  boat  can  sail  at  the  rate  of  12  miles  an  hour  in 
still  water.  How  far  may  it  go  up  a  stream  which  is 
flowing  at  the  rate  of  3J  miles  an  hour,  so  as  just  to  oc- 
cupy 7  hrs.  24  min.  for  the  round  trip  ? 

6.  A  man  has  50,  25,  10,  and  5  cent  pieces,  the  number 
of  each  being  in  the  proportion  of  1,  2,  3^  and  4.  If  their 
total  value  is  $10.50,  how  many  has  he  of  each  ? 

7.  A  druggist  gives  an  ounce  troy  instead  of  an  ounce 
avoirdupois.     How  much  per  cent,  does  he  lose  ? 

8.  A  and  B  work  51  and  7 J  hours  a  day,  respectively,  for 
orte  day  and  receive  the  same  wages  ;  on  the  second  day 
they  work  6 J  and  8  J  hours  a  day,  respectively;  they  receive 
$13.98  for  their  two  days'  work.    How  should  it  be  divided  ? 

9.  A  merchant  lost  15%  of  certain  perishable  goods  and 
sold  the  remainder  at  a  price,  such  that  he  just  cleared 
himself.     Find  at  what  advance  on  cost  he  sold  them. 

10.  A  bankrupt's  liabilities  are  $4000,  and  after  paying 
the  assignee  4%  of  the  total  assets  for  winding  up  the 
business^  he  is  able  to  pay  only  21  cents  on  the  dollar. 
Find  his  total  assets. 

11.  A  builder  pays  4  times  as  much  for  material  as  for 
labor  ;  had  he  paid  8%  less  for  material  and  13%  more  for 
labor,  his  contract  would  have  cost  him  $220.78  less  than 
it  did.     What  was  the  contract  price  ? 

12.  What  must  be  the  market  value  of  .5%  stock,  so  that, 
after  deducting  an  income  tax  of  2%,  it  may  yield  6% 
interest  on  the  investment  ? 
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13.  A  man  can  row  5  miles  an  hour  in  still  water.  How 
far  may  he  go  down  a  stream  which  flows  at  the  rate  of 
3  miles  an  hour,  so  that  he  may  just  take  2  hrs.  40  min. 
for  the  round  trip  ? 

14.  A  man  insures  a  house  worth  $3200  for  |  of  its 
value,  at  1|%  premium.  If  the  house  be  destroyed,  find 
the  total  loss  sustained  by  the  company. 

15.  A  and  B  engage  in  trade,  A  invests  $320  for  a 
certain  time,  and  B  $415  for  4  months.  In  winding  up  the 
business  it  is  found  that  A  is  entitled  to  $364  of  the  stock 
and  profits,  while  B  receives  $456.50.-  Find  the  time  A 
left  his  money  in  the  business. 

16.  A  mixture  of  black  and  green  tea  weighing  13 
pounds  is  worth  $4.92  ;  if  the  proportions  of  each  are  in- 
terchanged, the  mixture  will  be  worth  $4.44.  The  black 
tea  is  worth  30  cents  a  pound  ;  find  the  price  of  the  green 
tea  per  pound,  and  the  number  of  pounds  of  each  kind  in 
the  first  mixture. 

17.  Two  men  working  together  can  do  a  piece  of  work 
in  20  days.  If  the  work  is  worth  $120,  and  one  man 
works  7  days  less  than  the  other,  how  should  the  money 
be  divided? 

18.  A  man  sold  a  lot  for  $512  gaining  15%  of  the 
proceeds.  What  would  he  have  sold  it  for,  had  he  gained 
15%  of  the  cost? 

19.  A  person  holds  $400  stock  in  the  4  per  cents  par- 
chased  at  104|,  and  after  receiving  one-half  year's  divi- 
dend, he  sells  at  an  advance.  If  he  gains  $105  on  the 
whole  transaction,  find  the  market  value  of  the  stock  when 
he  sold,  brokerage  -|-%. 

20.  The  compound  interest  on  $250  for  2  years  is  $50. 
Find  the  rate. 

21.  Two  cisterns  of  equal  dimensions  are  filled  with 
water  and  the  taps  for  both  are  opened  at  the  same  time. 
If  the  water- in  one  will  run  out  in  4  hours,  and  that  in  the 
other  in  7  hours,  find  when  one  cistern  will  have  4  times 
as  much  water  in  it  as  the  other. 

22.  Four-fifth  of  the  selling  price  of  goods  is  25%  less 
than  cost.  Find  the  gain  or  loss  per  cent,  at  which  the 
goods  were  sold. 
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1.  A  person  aat  out  to  walk  from  A  to  B,  at  tlie  rate  of 
5  miles  an  hour.  When  he  had  travelled  1|  miles  he  was 
overtaken  by  a  coach  from  A,  Avhicli  was  10  minutes 
later  in  starting-.  At  a  distance  of  11,^  miles  from  B  he 
met  the  coach  returning  from  B,  where  it  had  stopped  30 
minutes.     What  is  tlie  distance  from  A  to  B  ? 

2.  A  man  has  8  hours  at  his  disposal.  How  far  may  he 
ride  in  a  coach  which  travels  at  the  rate  of  i)  miles  an 
hour,  so  as  to  return  in  time,  walking  at  the  rate  of  4 
miles  an  hour  ? 

3.  Divide  $140  among  A,  B,  C  and  D,  so  that  B  may  have 
three  times  as  much  as  A,  C  half  as  much  again  as  A  and 
B  together,  and  D  as  much  as  A,  B  and  C  together. 

4.  If  I  exchange  75  railroad  bonds  of  $500  each,  at  36% 
below  par,  for  bank  stock  at  5%  premium,  how  many 
shares  of  $100  each  will  I  receive  ? 

5.  Find  the  compound  interest  on  $40  for  9J  years  at 
8%  per  annum,  interest  payable  half-yearly. 

6.  A  cow  is  tied  to  the  outside  of  a  square  enclosure  ((»0 
feet  to  the  side)  20  feet  from  one  end  by  a  rope  100  feet 
long.  Find  how  much  ground  she  can  procure  grass 
from  ? 

7.  If  the  cost  of  an  article  had  been  24%  less,  the  gain 
per  cent,  (at  the  same  selling  price)  would  have  been  3i 
times  as  great.     AVhat  was  tlie  actual  gain  per  cent.  ? 

8.  The  length  of  a  room  is  25  feet,  the  height  121  feet, 
and  the  area  of  the  floor  is  equal  to  ^  of  the  area  of  the 
4  walls.  How  much  would  it  cost  to  carpet  the  floor  at 
80  cents  per  yard,  if  the  carpet  is  3^  feet  in  width  ? 

9.  Two  trains  start  at  the  same  time,  the  one  from  A 
to  B  and  the  other  from  B  to  A.  If  they  arrive  in  A  and 
B  respectively  4  hours  and  9  hours  after  they  pass  each 
other,  compare  their  rates  of  travelling. 

10.  A  bankrupt  owes  $6000,  his  assets  are  $4500.  If 
$2000  of  the  assets  are  secured  to  the  creditors  by  a 
mortgage,  find  how  many  cents  on  the  dollar  he  can  jmy 
the  other  creditors,  the  assignee's  charges  being  5%  of  the 
total  assets. 

11.  Stock  which  sells  at  12%  premium,  pays  8%  divi- 
dend.    What  interest  is  made  on  the  investment  ? 
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12.  The  comi)Ound  interest  on  ^275  for  2  years  is  1^40. 
Find  the  rate  per  cent. 

1  o.  A  merchant  having*  bought  a  lot  of  goods  sells  1  of 
them  at  a  loss  of  9%.  By  what  increase  per  cent,  must  he 
raise  that  selling  price  in  order  that  by  selling  the  re- 
mainder at  the  increased  rate  he  may  make  4%  on  the 
whole  transaction  ? 

14.  A  had  $150 ;  he  gave  B  If  as  much  as  B  already 
possessed.  After  this  transaction,  B's  money  was  4|  of 
what  A  had  left.     Hoav  much  had  B  at  first? 

15.  If  the  cost  of  an  article  had  been  10%  less,  the  gain 
per  cent,  (at  the  same  selling  price)  would  have  been  11| 
more.     What  was  the  actual  gain  per  cent.  ? 

\/  16.  Two  trains  start  at  the  same  time  from  A  and  B, 

/^nd  proceed  toward  each  other  at  the  rates  of  30  and  50 

miles  per  hour,  respectively.     When  they  meet  it  is  found 

that  one  train  has  travelled   135  miles   farther  than  the 

other.     Find  the  distance  between  A  and  B. 

17.  A,  B  and  C  engage  in  trade.  A  and  B  together 
put  in  1825,  B  and  C  $650,  and  C  and  A  $725  ;  they  gain 
$550.     How  should  it  be  divided  among  them  ? 

18.  The  difference  between  the  simple  interest  and  the 
true  d  iscount  on  a  sum  of  money  for  4  years,  at  a  certain 
rate  per  cent.,  is  $11|,  and  for  8  years,  at  the  same  rate 
per  cent.,  it  is  $40.     Find  the  sum  and  rate. 

19.  Stock  selling  at  7%  discount  yields  8%  interest  on  the 
investment     What  dividend  does  the  company  declare? 

20.  Find  the  compound  interest  on  $32  for  2J  years  at 
12%  per  annum,  interest  payable  every  2  months. 

21.  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  and  the  taps  of  both  are  opened  at  the  same  time. 
If  the  water  in  one  will  ran  out  in  5  hours  and  that  in  the 
other  in  4  hours,  find  when  one  cistern  will  have  twice  as 
much  water  in  it  as  the  other. 

22.  The  radius  of  the  small  wheel  of  a  bicycle  is  5J 
inches.  A  straight  line  drawn  from  the  top  of  the  small 
wheel  to  the  top  of  the  large  one  is  35^3  inches  in  length, 
and  makes  with  the  vertical  line  an  angle  of  30  degrees. 
How  many  more  revolutions  does  the  small  wheel  make 
than  the  large  one,  in  going  a  mile  ? 
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1.  Find  the  ages  of  A,  B  and  C,  by  knowing  that  C's 
age  at  A's  birth  was  5|  times  B's  age,  while  now  it  is 
equal  to  the  sum  of  A's  and  B's ;  also,  if  A  were  1  year 
older  his  age  would  be  f  of  B's. 

2.  If  the  cost  of  an  article  had  been  25%  less,  the  gain 
per  cent,  (at  the  same  selling  price)  woald  have  been  5J 
times  as  great.     What  was  the  actual  gain  per  cent.  ? 

3.  The  circumference  of  the  fore-Avheel  of  a  carriage  is 
7  J  feet,  and  that  of  the  hind  wheel  1 1  feet.  In  what  dis- 
tance will  the  fore-wheel  make  250  revolutions  more  than 
the  hind-wheel  ? 

4.  Which  is  the  more  profitable  investment  5%  stock 
at  120,  or  3%  stock  at  75? 

5.  Find  the  compound  interest  on  $25  for  2  years  at  1  J% 
per  month,  interest  payable  montlily. 

6.  Two  cisterns  of  equal  dimensions  are  filled  with  water, 
and  the  taps  of  both  are  opened  at  the  same  time.  If 
the  water  in  one  will  run  out  in  7  hours,  and  that  in  the 
other  in  6  hours,  find  when  one  cistern  will  have  3  times 
as  much  water  in  it  as  the  other. 

7.  A  grocer  bought  sugar  at  10  cents  a  pound  ;  he  sold 
it  at  a  profit  of  20%,  as  he  thought,  but  by  a  mistake  he 
used  a  pound  weight  J  ounce  too  heavy,  and  as  a  result 
he  gained  $6  less  than  he  intended.  Find  the  number  of 
pounds  of  sugar  he  bought. 

8.  If  the  cost  price  of  an  article  be  diminished  10  cents, 
and  the  selling  price  increased  10  cents _,  the  gain  would 
be  increased  from  16|%  to  60%.     Find  the  cost. 

9.  A  and  B  Avalk  a  race  of  30  miles ;  A  gives  B  50 
minutes  start ;  A  walks  at  the  rate  of  51  miles  an  hour, 
and  catches  B  at  the  end  of  25  miles.  Find  B's  rate,  and 
by  what  distance  he  is  beaten. 

10.  A  clock  which  gains  6  minutes  in  24  hoars  is  4 
minutes  too  slow  at  7  a.m.  Monday.  What  o'clock  will  it 
be  when  it  indicates  14  minutes  to  8  p.m.  on  the  follow- 
ing Tuesday? 

11.  I  sold  through  a  broker,  who  charged  i%  brokerage^ 
136  ($100)  shares  of  stock  at  68|.     Find  what  I  realized. 

12.  The  compound  interest  on  $320  for  2  years  is  $60. 
Find  the  rate  per  cent, 
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13.  A  bankrupt  can  pay  27  cents  on  the  dollar.  Ifliis 
assets  were  $480  more  lie  could  pay  30  cents.  Find  bis 
liabilities  and  his  assets. 

14.  A  90-day  note  is  discounted  by  a  banker  at  10%. 
What  rate  of  interest  is  he  charg-ing-  ? 

15.  A  and  B  dig  a  ditch  120  rods  long.  The  soil  at  one 
end  is  clay  and  at  the  other  end  sand.  If  the  whole  ditch 
were  sand  A  could  dig  it  alone  in  30  days  and  B  in  24 
days.  If  the  whole  length  were  clay  A  could  dig  it  in  40 
days  and  B  in  GO  days.  A  begins  at  the  clay  soil  and  B 
at  the  sandy  ;  they  together  dig  the.  ditch  in  17  days. 
What  length  of  the  ditch  was  clay  ? 

16.  If  the  true  discount  off  $25  for  a  certain  time  is  $5, 
what  would  it  be  for  J  of  the  time  at  the  same  rate  ? 

17.  Bought  80  barrels  of  flour,  part  of  it  at  $10  a  barrel 
and  the  rest  at  $6  a  barrel ;  the  whole  cost  was  $724. 
How  many  barrels  of  each  kind  did  I  buy? 

18.  A  train  starts  from  A  at  6  o'clock  a.m.  and  reaches 
B  at  2  o'clock  p.m. ;  another  train  starts  from  B  at  11  a.m. 
and  reaches  A  at  5  p.m.  At  what  time  of  the  day  do  they 
meet  ? 

19.  A  bankrupt's  assets  are  ^  of  his  liabilities,  but  J  of 
the  assets  prove  to  be  worth  only  40  cents  on  the  dollar. 
How  many  cents  on  the  dollar  can  he  pay  ? 

20.  A  man  has  $400  of  his  income  exempt  from  taxa- 
tion, and  on  the  remainder  he  pays  12^  mills  on  the  dollar 
taxes.     If  his  taxes  amount  to  $7.50,  find  his  total  income, 

21.  Find  3  sums  of  money,  the  greatest  exceeding  the 
smallest  by  $47.50,  so  that  the  simple  interest  on  the 
greatest  at  6%  per  annum  for  2  years  shall  be  equal  to 
that  on  the  smallest  at  4%  for  4  years,  and  equal  to  that 
on  the  third  at  5%  for  3  years. 

22.  A  man  bought  a  house  and  barn,  paying  4  times  as 
much  for  the  house  as  for  the  barn.  If  he  had  paid  25% 
more  for  the  house  and  20%  less  for  the  barn,  they  would 
have  cost  $248  more.     What  did  he  pay  for  each  ? 

23.  A  can  do  a  piece  of  work  in  10  days,  B  in  12,  C  in 
15.  They  all  begin  together^,  but  only  C  continues  till 
the  work  is  finished,  A  leaving  3  days,  and  B  2J  days 
before  completion.     In  what  time  is  the  work  done  ? 
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1.  A  man  sold  two  horses  for  equal  amounts,  gaining 
10%  on  one,  and  losing  10%  on  the  other.  If  he  lost  $4 
on  the  whole  transaction,  tind  the  cost  of  each  horse. 

2.  Three  pounds  of  tea  and  8  pounds  of  sugar  are  worth 
2.90,  but  if  the  sugar  increases  25%  in  value,  and  the  tea 

depreciates  5%,  they  would  cost  $2.90J.     Find  the  price 
per  pound  of  each. 

3.  A  bill  of  $745  was  paid  in  twenty-hve  and  ten  cent 
pieces.  If  the  whole  number  of  coins  was  41)^  how  many 
coins  were  there  of  each  kind  ? 

4.  A  vessel  can  be  emptied  by  3  taps  ;  by  the  first  alone 
in  80  minutes,  by  the  second  alone  in  200  minutes,  and  by 
the  third  alone  in  5  hours.  In  what  time  will  the  vessel 
be  emptied  if  the  three  taps  are  opened  together  ? 

5.  A  merchant  imports  goods,  which  cost  him  in  Eng- 
land £720.  He  pays  an  ad  valorem  duty  of  10%,  and 
sells  them  through  an  agent  for  $4200,  If  the  agent- 
charges  5%  for  selling  them,  find  his  gain  (exchange  lie- 
ing  at  par). 

G.  A  person's  net  income,  derived  from  the  4%'s  at  98, 
after  paying  a  2%  income  tax,  is  $600.     If  he  sells  out  and 
invests  the  proceeds  in  5%  stock  at  112,  find  the  altera-, 
tion  in  his  net  income. 

7.  In  the  preceding  example,  find  the  alteration,  sup- 
posing the  buying  and  selling  of  the  stock  were  performed 
through,  a  broker,  who  charged  J%  brokerage  on  each 
transaction. 

8.  A  commission  merchant  sold  a  certain  amount  of 
goods,  from  the  proceeds  of  which  he  deducted  his  com- 
mission of  5%,  and  immediately  remitted  the  balance  to 
his  employer  ;  for  his  promptness  he  received  J%,  whicli 
amounted  to  $6.41|-.  What  did  the  agent  realize  on  the 
transaction  ? 

/    9.  How  much  water  will  dilute  9  gal.  1  qt.  1  pt.  of 
alcohol  96%  strong  to  84%  ? 

10.  A  grain  merchant  spent  a  certain  sum  of  money 
in  the  purchase  of  wheat,  3  times  as  much  in  barley,  and 
$1500  in  oats.  He  sold  the  wheat  at  a  loss  of  6%,  the 
barley  at  a  gain  of  9%,  and  the  oats  at  a  gain  of  20%,  re- 
ceiving altogether  $9396.    Find  the  sum  laid  out  in  wheat. 


OENEHAL   PUOBJ.EMS.  281 

11.  A  mill  valued  at  $24000  is  insured  for  f  of  its  value 
in  two  companies,  the  first  taking*  |  of  the  risk  at  |%,  the 
second  the  remainder  at  |%.  What  is  the  total  amount  of 
the  premium  ? 

12.  Two  men  start  together,  and  travel  in  the  same 
direction  ;  one  is  going"  at  the  rate  of  4  miles  an  hour. 
Find  the  other  man's  rate,  if  he  is  always  equi-distant 
from  the  starting  point  and  the  first  man. 

13.  A  and  B  can  do  a  piece  of  work  in  8  days  ;  B  and 
C  in  10  days,  C  and  A  in  12  days.  The  work  is  done  by 
the  3  together,  with  the  exception  of  -B  not  joining  the 
others  till  after  the  first  3  days.  In  what  time  is  the  Avork 
done? 

14.  A  watch,  which  is  set  accurately  at  7  o'clock  a.m., 
indicates  5  minutes  past  8,  at  8  p.m.  of  the  same  day. 
What  is  the  exact  time  when  it  indicates  11.15  a.m.  on  the 
following  day? 

15.  Which  is  the  better  to  buy  flour  at  $5  a  barrel  on 
6    months'  credit,    or   $4,871   cash,    money  being  worth 

7%? 

16.  Divide  $100.75  between  A  and  B,  such  that  21%  of 
B's  share  may  exceed  8%  of  A's  by  |3.39|. 

17.  Property  depreciates  annually  8%  for  4  years,  and 
at  the  end  of  that  time  is  worth  $4197.61J.  What  was  its 
original  value  ? 

18.  A  merchant  buys  sugar  at  5  cents  a  pound  ;  in  sell- 
ing it  he  wastes  7%,  and  20%  of  the  sales  are  bad  debts. 
At  Avhat  price  per  pound  must  he  sell  the  remainder  so  as 
to  gain  24%  on  the  whole  transaction  ? 

19.  The  capital  stock  of  a  railroad  is  $895750 ;  the  pas- 
senger earnings  in  one  year  were  $74537.50,  and  the 
freight  earnings  $94567.50;  the  disbursements  Avere 
$107963.00,  and  $7397.00  was- placed  i-n  a  bank  to  the 
credit  of  the  company.  What  rate  of  dividend  can  they 
declare  if  the  remainder  be  distributed  among  the  stock- 
holders ? 

20.  A  man  in  building  a  house  pays  3  times  as  much 
for  material  as  for  labor ;  had  he  paid  41%  more  for 
material  and  8%  less  for  labor,  his  house  would  have  cost 
$6()  more  than  it  did.     What  was  the  cost  of  the  house  ? 
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1.  A  man  holds  $15600  stock  worth  60,  which  if  he 
transfer  to  4%  stock  at  78  he  can  increase  his  annual  in- 
come $12  ;  before  he  could  effect  the  transfer,  each  stock 
increased  2  in  price ;  find  how  his  income  is  now  altered. 

2.  A  merchant  buys  goods  for  $304.50  on  a  credit  of  3 
months.  At  what  price  must  he  sell  them^  on  a  credit  of 
8  months,  to  make  a  ready  gain  of  25%  (monev  being 
worth  6%)  ? 

3.  How  may  a  farmer  mix  4  kinds  of  wheat  worth  75, 
78,  93  and  100  cents  a  bushel,  respectively,  so  as  to  form 
a  mixture  worth  80  cents  a  bushel,  and  have  equal  quan- 
tities of  the  first  two  kinds,  as  well  as  of  the  last  two  ? 

4.  A  merchant  marks  his  goods  at  10%  above  cost,  but 
throws  off  2%  of  this  price  for  cash.  What  per  cent,  above 
cost  is  his  cash  selling  price? 

5.  A  has  54  five  cent  pieces  and  1  dollar ;  B  has  54 
dollars  and  1  five  cent  piece.  What  sum  will  have  to 
change  hands  so  that  B  will  have  exactly  10  times  as 
much  as  A  ? 

6.  A  merchant  received  an  invoice  of  merchandise 
amounting  to  $618  on  4  months'  credit,  off"  which  he  was 
offered  4%  discount  for  cash.  If  money  is  worth  9%  per 
annum,  how  much  cheaper  can  he  get  the  goods  by  this 
offer  ? 

7.  A  can  beat  B  3  yards  in  a  hundred  yard  race,  B  can 
beat  C  9  yards  in  a  300  yard  race.  Find  how  much  A 
can  beat  C  in  a  500  yard  race. 

8.  A  man  in  England  invests  a  certain  sum  of  money 
in  Canada  at  6%.  All  but  $400  of  his  income  is  taxed  at 
2%.  If  he  pays  $18.28  taxes,  find  the  amount  of  English 
money  invested,  exchange  at  par. 

9.  A  has  $150,  and  7%  of  his  money  exceeds  9%  of  B's 
by  $6.09.     Find  B's  money. 

10.  A,  B,  and  C  form  a  partnership,  A  contributing 
$3500,  B  $4000  and  C  $2500.  They  agree  that  $800  of  the 
profits  shall  be  placed  to  their  account  in  the  bank,  and 
the  remaining  profits  divided  in  proportion  to  the  money 
invested.  At  the  end  of  the  year  A's  share  of  the  divided 
profits  is  $2100.  Find  the  percentage  of  profits  realized 
on  the  entire  capital. 
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11.  What  will  I  gain  per  cent,  by  purchasing-  g-oods  on 
9  months'  credit,  and  selling  them  immediately  for  cash 
at  the  invoice  price,  money  being  worth  6%  ? 

12.  If  8f  %  of  the  cost  of  an  article  be  equal  to  5i%  of  its 
selling  price,  find  the  gain  per  cent,  at  which  it  was  sold. 

13.  A  man  borrowed  a  sum  of  money  at  6%  perannam, 
and  invested  it  in  the  7  per  cents  at  120.  At  the  end  of 
the  year  he  receives  the  dividend,  and  immediately  sells 
out  at  125  ;  he  finds  that  he  has  gained  .f51.74|  after  pay- 
ing an  income  tax  of  2%^  reckoned  on  the  difference  be- 
tween the  total  gain  on  the  stock  and  the  interest  on  the 
loan.     What  sum  did  he  borrow  ? 

14.  A  speculator  transferred  $4200  stock  from  the  4  per 
cents  to  the  6  per  cents  at  par,  and  thus  increased  his 
income  10%.  At  what  price  did  he  sell  out  the  4  per 
cents  ? 

15.  A  grocer  has  3  kinds  of  tea,  costing  30,  45  and  60 
cents  a  pound_,  respectively.  What  quantities  of  each 
must  he  take  to  form  a  mixture  of  144  pounds^  worth  40 
cents  a  pound  ? 

16.  A  man  insures  his  house  so  that  in  case  of  loss  he 
may  recover  the  value  of  the  house  and  the  premium  of 
insurance  at  1J%.  The  house  is  destroyed  by  fire  and  4 
of  the  claim  is  allowed ;  he  finds  that  he  receives  $750 
less  than  the  value  of  the  house.  Find  the  value  of  the 
house  and  the  premium. 

17.  Thomas  Fraser  can  make  ae  much  progress  with 
his  studies  in  9  days  as  Walter  Hambly  can  in  10,  but 
Fraser  studies  only  11  hours  for  every  12  Hambly  does. 
On  this  basis,  hoAv  should  a  total  of  327  honor  marks  be 
awarded  to  each  ? 

18.  Thirty  minutes  after  A  has  set  out  on  a  journey  on 
horse  back,  at  the  rate  of  9  miles  per  hour,  B  sets  out  from 
the  same  place  and  follows  him  on  a  bicycle  at  a  uniform 
speed,  overtaking  him  in  1  hour  30  minutes.  At  what 
rate  per  hour  did  B  ride  ? 

19.  An  importer  bought  61 7  J  yards  of  silk  at  $1.87^. 
per  yard,  and  sold  it  so  as  to  gain  $260.62^,  after  deduct- 
ing $711. 93f  expenses.  For  what  was  the  silk  sold  per 
yard^ 

19 
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1.  A,  B,  and  C  ran  a  100  yard  race  ;  A  beats  B  by  1 
yard,  and  C  by  2  yards.  By  how  many  yards  can  B  beat 
C  in  a  100  yard  race  ? 

2.  A  man  in  England  invests  a  certain  sam  of  money  in 
Canada  at  6%,  from  which  he  receives  an  annual  income 
of  $870.36^  after  paying  an  income  tax  of  15  mills  on  the 
dollar  on  all  his  income  except  an  exemption  of  $400. 
Exchange  being  at  par,  find  the  amoant  of  English  money 
invested. 

3.  A  note  drawn  on  August  8rd  for  4  months  is  dis- 
counted on  September  12th  at  9%  per  annum.  What  rate 
of  interest  is  charged  ? 

4.  Divide  $338  between  A  and  B,  such  that  3  times  A's 
share  may  be  $127  less  than  4  times  B's. 

5.  I  OAve  $539.94  and  give  my  note  for  60  days.  What 
must  be  the  face  of  the  note  to  pay  the  exact  debt,  when 
discounted  at  8%  per  annum  ? 

6.  If  I  own  a  vessel  valued  at  $7791  and  wish  to 
insure  it  at  a  premium  of  4|%  so  as  to  recover,  in  case  of 
the  destruction  of  the  vessel,  both  the  premium  paid  and 
the  value  of  the  vessel,  for  what  sum  must  I  insure  ? 

7.  A  merchant  buys  2590  yards  of  cloth  at  $1  a  yard. 
He  marks  it  to  gain  25%,  but  in  selling  the  first  half  he 
uses  a  35-inch  yard  measure,  and  in  selling  the  second 
half  a  37-inch  yard  measure.  Find  the  difference  between 
his  actual  and  his  intended  gain. 

8.  A  and  B  form  a  partnership ;  they  carry  on  business 
in  different  places.  A  alone  makes  $350  total  profits,  25% 
of  which  goes  to  pay  his  expenses ;  B  makes  $375  total 
profits,  20%  of  which  is  used  for  his  expenses.  How  will 
they  settle,  if  they  agree  to  divide  the  net  profits  equally  ? 

9.  A  grocer  mixes  teas  worth  32,  41  and  54  cents  a 
pound,  respectively,  forming  a  mixture  worth  43  J  cents  a 
pound,  which  contains  12  pounds  of  the  third  kind  and 
equal  quantities  of  the  first  two  kinds.  How  many  pounds 
of  each  of  these  grades  of  tea  must  he  use  ? 

10.-  A  speculator  invests  S9240  in  the  3J  per  cents  at 
82J,  and,  on  their  rising  to  87^  sells  out  and  invests  the 
proceeds  in  5%  stock  at  112.  Find  the  alteration  in  his 
income. 
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11.  An  owner  of  a  house,  worth  $4G10.12J,  insures  it  at 
1  J%>  so  that  in  case  of  loss  he  will  recover  the  value  of  the 
house,  the  premium  of  insurance  and  $31. 12 J  besides. 
What  was  the  amount  of  insurance  he  placed  on  the  house  ? 

12.  A  can  do  as  much  work  in  10  hoars  as  B  can  do  in 
11,  but  he  does  not  work  the  same  time.  If  A  earns  $29,70 
and  B  earns  $30.00,  compare  the  times  they  each  worked. 

13.  If  a  company  takes  an  accident  risk  of  $3000  at 
1|%,  and  reinsures  §  of  it  in  another  company  at  24%, 
what  will  the  first  company  gain  by  the  transaction,  if 
no  accident  occurs  ? 

14.  A  grocer  sold  tea  at  32  cents  a  pound,  and  coffee  at 
24  cents  a  pound.  Having-  one  day  sold  2  pounds  more 
of  coffee  than  of  tea,  he  found  the  amount  of  his  sales 
equal.     What  were  the  quantities  of  each  sold  that  day  ? 

15.  A  person  bought  a  Swiss  watch  bearing  a  duty  of 
25%,  and  sold  it  at  a  loss  of  10%,  but  had  he  sold  it  for  $26 
more,  he  would  have  cleared  3%  on  his  bargain.  What 
did  he  receive  for  the  watch  ? 

16.  In  a  400  yard  race  A  wins,  B  being  10  yards,  and 
C  40  yards  behind.  Hoav  much  would  B  beat  C  in  a 
mile  race  ? 

17.  I  bought  goods  for  $30.40  on  4  months'  credit,  and 
sold  them  immediately  for  $37.20,  with  such  allowance  of 
credit  as  made  my  immediate  gain  20%.  How  long  credit 
did  I  give^  money  being  worth  4%  per  annum  ? 

18.  Divide  $40.50  betweeu  A  and  B,  such  that  12%  of 
A's  share  is  83  cents  more  than  9%  of  B's. 

19.  A  man  sold  two  lots  for  $208,  gaining  20%  on  one 
and  losing  20%on  the  other.  Find  the  cost  of  each,  if  he 
gained  $8  on  the  whole  transaction. 

20.  If  15  men,  18  women,  and  26  boys  receive  $64.40 
for  a  day's  work,  and  2  men  receive  as  much  as  3  women 
or  10  boys,  what  does  each  man,  woman,  and  boy,  respec- 
tively, receive  for  a  day's  work  ? 

21.  I  shipped  my  agent  6000  bushels  of  wheat,  which 
he  sold  at  85  cents  a  bushel,  and  deducted  3%  commission 
for  selling  it.  He  invested  the  net  proceeds,  less  a  com- 
mission of  2%  calculated  on  the  amount  invested,  in  real 
estate.     Find  his  total  commission. 
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1.  If  salaries  above  11000  are  assessed  for  the  full 
amount,  and  those  below  have  $700  exempt,  what  is  the 
total  salary  of  a  man  whose  net  salary  is  $2.78  less  than 
that  of  a  man  whose  total  salary  is  $995  (the  rate  of  assess- 
ment being  18  mills  on  the  dollar)  ? 

2.  A  sold  goods  to  B  at  12%  profit,  B  sold  them  to  C  at 
8%  loss,  and  C  sold  them  at  5%  profit,  realizing  $81.92 
more  than  their  first  cost.  Find  the  average  rate  of  pro- 
fit on  the  goods  and  their  first  cost. 

3.  A  grocer  mixes  sugars  worth  6,  7|,  8,  and  10  cents  l\ 
~^  pound,  respectively,   forming  a  mixture,  worth  9  cents  a 

pound,  which  contains  equal  ciuantities  of  the  first  three 
kinds.     In  what  quantities  may  he  mix  them  ? 

4.  A  merchant  bought  a  quantity  of  goods  for  $340,  on 

3  months'  credit ;  how  must  he  sell  them  to  gain  25%  ready 
money,- after  giving  9  months'  credit  (money  being  worth 
8%  per  annum)? 

5.  A  man  owns  $29680  stock  in  the  3  per  cents,  which 
he  sells  at  82 ;  he  invests  one-half  of  the  proceeds  in  the 

4  per  cents  at  106,  and  the  other  half  in  the  4J  per  cents 
at  112.     Find  the  alteration  in  his  income. 

6.  A  banker  discounts  a  143  day  note  at  10%  per  an- 
num. What  rate  of  interest  is  he  charging  for  the  money 
advanced  ? 

7.  Bought  600  barrels  of  flour  at  $7  per  barrel ;  J  of 
which  was  to  be  paid  in  6  months,  and  the  balance  in  9 
months.  If  I  paid  cash  in  full  on  the  day  of  purchase, 
find  what  I  must  pay,  money  being  worth  6%  per  annum  ? 

8.  The  wages  of  A  and  B  together  for  14|  days  amount 
to  the  same  sum  as  the  wages  of  A  alone  for  25  days. 
For  how  many  days  will  this  sum  pay  the  wages  of  B 
alone  ? 

9.  What  must  I  ask  for  cloth  which  cost  me  $1.20  a 
yard,  so  that  I  may  fall  10%^  and  still  make  20%,  after 
deducting  5%  of  the  sales  for  bad  debts  ? 

10.  A  grain  dealer  bought  wheat  at  $1.40,  barley  at 
$0.50,  and  oats  at  $0.39  per  bushel.  In  what  proportion 
may  he  mix  them  so  as  to  sell  the  remainder  at  76J  cents 
per  bushel  on  a  credit  of  6  months,  and  make  a  cash  gain 
of  20%,  money  being  worth  4%  ? 
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11.  Divide  ^118  ainoiig"  A,  B  and  C^  so  that  B  may  have 
$12  more  than  A,  and  C  ^25  more  than  B. 

12.  Owing-  to  a  depression  in  trade,  a  merchant  marks 
his  goods  at  7%  loss,  but  upon  business  assuming  a  more 
favorable  turn,  he  increases  this  price  8%  and  clears  at 
the  latter  price  $22.     What  was  the  cost  of  the  goods  ? 

13.  A  huckster  bought  bananas  at  the  rate  of  3  for  4 
centi,  and  retailed  them  at  the  rate  of  20  cents  a  dozen 
for  the  first  12  dozen,  on  which  he  made  his  original  out- 
lay^  the  remainder  he  sold  at  3  cents  each.  What  did  he 
gain  per  cent,  on  the  whole  transaction  ? 

14.  I  sold  an  article  so  as  to  gain  8%.  "If  I  had  bought 
it  for  8%  less  and  sold  it  for  48  cents  less  I  w^ould  have 
gained  16%.     Find  the  cost  price. 

15.  A,  B,  and  C  form  a  joint  partnership  with  a  capital 
of  $1550 ;  A's  stock  continues  in  trade  8  months,  B's  6 
months,  and  C's  5  months.  A's  gain  is  $72,  B's  90,  and 
C's  $112.50.  Find  the  stock  which  each  ]iut  into  the 
business. 

16.  A  teacher  has  a  net  salary  of  $891,  after  paying  an 
income  rate  of  18  mills  on  the  dollar  on  all  his  salary,  ex- 
cept $400.     What  was  his  salary  ? 

,.  17.  By  buying  3%  stock  at  a  certain  price,  1  lind  that, 
after  paying  an  income  tax  of  18|  mills  on  the  dollar,  my 
net  income  is  $83.12|.  Find  the  amount  invested  if  I 
make  3J%  interest  on  my  money. 

18.  A  and  B  invest  capital  in  a  joint  business  in  the 
ratio  of  2  to  3 ;  at  the  end  of  4  months  A  decreases  his 
capital  30%.  How  should  a  gain  of  $1858.50  be  divided 
between  them  at  the  end  of  the  year  ? 

19.  A  commission  merchant  charged  $348  for  selling 
grain  on  a  commission  of  3%  and  for  investing  the  pro- 
ceeds, less  this  commission,  and  a  commission  of  2%  (reck- 
oned on  the  amount  invested)  in  bank  stock  at  87.  Find 
the  amount  of  bank  stock  purchased. 

20.  Three  men  are  employed  on  a  work,  working  8,  9, 
and  10  hours  a  day  respectively,  and  receiving  equal 
daily  wages.  After  3  days,  each  works  1  hour  a  day 
more,  and  the  work  is  finished  in  3  days  more.  If  the 
sum  paid  for  wages  is  $14,252,  how  should  it  be  divided  ? 
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1.  A  merchant  sold  |  of  a  lot  of  goods  at  a  gain  of  25%, 
and  the  remainder  for  85%  of  cost ;  his  whole  profit  was 
$260.  Had  he  sold  ^  at  a  gain  of  15%,  and  the  remainder 
for  I  of  cost,  what  would  have  been  his  gain  or  loss  ? 

2.  A  clock  which  was  15  minutes  fast  at  11  a.m.,  on 
Wednesday,  is  exactly  right  at  4.30  p.m.  on  Friday.  How 
many  minutes  will  it  be  slow  at  10  minutes  to  7  p.m.  on 
Saturday? 

3.  A  man  who  owned  a  flock  of  sheep  sold  20  more  than 
15%  of  them  to  A,  70  more  than  13%  of  the  remainder  to 
B,  72  more  than  16%  of  what  then  remained  to  C,  and 
had  50%  of  his  original  flock  left.  What  number  had  he 
at  first  ? 

1.  I  bought  tea  at  55  cents  a  pound  cash,  and  sold  it 
immediately  for  68  cents  a  pound  on  3  months'  credit.  If 
money  be  worth  8%,  find  my  immediate  gain. 

5.  A  garrison  of  4500  men  was  victualled  for  70  days. 
After  11  days,  it  was  reinforced  by  1500  men.  How  long 
will  the  provisions  last? 

6.  Divide  $381  between  A  and  B,  such  that  29%  of  A's 
share  may  exceed  by  $7.59,  41%  of  B's. 

7.  The  length  of  a  rectangular  field  is  3  times  its  width  ; 
another  field  which  is  20  yards  longer  and  10  yards 
broader  than  the  former,  contains  1700  square  yards  more. 
Find  the  size  of  the  former  field. 

8.  In  a  city  with  $20000000  assessable  property,  the 
high  school  rate  is  J  mill  on  the  dollar ;  the  fees  collected 
from  the  pupils  amount  to  $3500,  the  Government  grant 
to  $1760,  the  expenses  of  running  the  school_,  not  includ- 
ing teachers'  salaries,  to  $1150.  The  trustees  reserve 
$1000  of  the  net  receipts,  and  the  remainder  exactly  pays 
the  teachers,  |  of  whose  salaries  are  taxed  at  the  rate  of 
2  cents  on  the  dollar.  Find  the  net  amount  expended  by 
the  city  in  salaries. 

9.  A  grocer  sells  sugar  at  the  rate  of  49  ounces  for  50 
cents,  which  he  bought  at  the  rate  of  50  ounces  for  49 
cents.     Find  his  gain  per  cent. 

10.  A  man  paid  $165  to  55  laborers,  consisting  of  men, 
women  and  boys ;  each  man  received  $5,  each  woman  $1, 
and  each  bov  50  cents,     How  many  were  there  of  each? 
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11.  I  invested  $4690  in  the  3 J  per  cents  at  87 J,  and  on 
the  price  of  the  stock  rising-  to  90  I  sold  out  and  invested 
the  proceeds  in  the  3  per  cents,  whereby  my  income  was 
decreased  $1.40.     At  what  price  did  I  buy  the  3  per  cents  ? 

12.  A  man  insures  a  house  worth  $4900  at  2%,  so  that 
in  case  of  loss  he  may  receive  back  both  the  value  of  the 
house  and  the  premium  of  insurance.  What  amount  did 
the  policy  call  for  ? 

13.  A  tailor  buys  cloth  at  $1.90  a  yard,  which  in  spong- 
ing" shrinks  5%.  At  what  price  per  yard  must  he  sell  it  to 
gain  10%  on  his  outlay  ? 

14.  If  5  acres  of  g-rass,  together  with  what  grows  during 
the  time  of  grazing,  keep  20  oxen  10  weeks,  and  8  acres 
keep  29  oxen  16  weeks,  how  many  weeks  will  15  acres 
keep  70  oxen  ? 

15.  What  sum  of  money  is  such  that  if  |  of  it  be  distri- 
buted among  a  number  of  persons,  and  the  remainder  be 
improved  at  1%,  simple  interest,  for  10  years,  and  then  % 
of  the  amount  be  again  distributed,  there  will  be  $170  left  ? 

16.  The  sum  of  the  ages  of  A  and  B  is  now  75  years, 
and  their  ages  18  years  ago  were  as  2t'jl.  Find  their 
present  ages. 

17.  Three  men  do  .53  of  a  piece  of  work  in  2-6  days. 
How  long  Avill  it  take  8  boys  to  finish  it,  4  men  and  3 
boys  having  done  a  similar  piece  of  work  in  3  days  ? 

18.  An  article  which  cost  19  guineas  per  cwt.  is  retailed 
at  4 J  shillings  per  pound.  What  is  the  rate  per  cent, 
profit,  there  being  a  waste  of  5%?  (112  lbs  =  l  cwt.) 

19.  If  4  men  or  7  boys  can  do  a  piece  of  work  in  42 
days,  in  what  time  can  7  men  and  4  boys  do  it  ? 

20.  Milk  is  worth  28  cents  a  gallon,  but  by  watering 
it  the  price  is  reduced  to  5  cents  a  quart.  Find  the  pro- 
portion of  water  to  milk  in  the  mixture. 

21.  A,  B,  and  C  engage  in  trade  with  a  capital  of  $500  ; 
A's  money  was  in  trade  for  5  months,  B's  for  6  months, 
and  C's  for  9  months.  The  profits  were  divided  equally; 
what  stock  did  each  invest  ? 

22.  A  lot  of  land  in  the  form  of  a  rectangle  contains 
6  ac.,132  sq.  rods;  its  length  is  to  its  width  as  21  to  13. 
Find  the  number  of  rods  of  fence  required  to  enclose  it. 
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1.  A  man  embarks  his  Avhole  fortune  in  3  successive 
speculations.  In  the  first  he  gains  80%  and  in  each  of  the 
others  he  loses  20%.  What  is  his  gain  per  cent,  on  the 
whole  transaction  ? 

2.  A  man  who  holds  $^3750  stock  in  the  5  per  cents  sells 
out  {  of  it  at  117,  and  invests  the  proceeds  in  the  3  per 
cents  at  75.     Find  the  alteration  in  his  income. 

3.  An  agent  sells  450  reapers  for  $125  each.  He  is  to 
be  responsible  for  the  bad  debts,  which  amount  to  10%  of 
the  entire  sales,  and  is  to  receive  14%  of  the  good  debts 
for  his  commission.     What  are  his  net  earnings  ? 

4.  A  drover  sold  oxen  at  $28  each,  cows  at  $17,  and 
sheep  at  $7.50,  and  received  $749  for  the  lot.  There 
were  twice  as  many  cows  as  oxen,  and  three  times  as 
many  sheep  as  cows.     How  many  were  there  of  each 

-kind? 

'  5  A  carter  bought  a  horse  for  $60,  a  harness  for  $25, 
and  a  cart  for  $33  ;  he  earned  on  the  average  $1.50  a  day 
throughout  the  entire  year;  he  payed  $11  a  month  for 
horse  keep,  $17.50  for  repairs  during  the  year,  and  $2  a 
month  for  a  license.  At  the  end  of  the  year  he  sold  his 
whole  outfit  for  $100.     Find  his  assets  at  that  time. 

G.  Water  expands  10%  in  freezing.  Find  the  weight  of 
water  in  a  solid  piece  of-  ice  10  yards  long,  5  feet  wide, 
and  10  inches  thick.  (A  cubic  foot  of  water  weighs 
1000  oz.). 

7.  If  10  acres  of  grass  keep  48  oxen  15  weeks,  and  7 
acres  keep  34  oxen  14  weeks,  how  many  acres  will  keep 
38  oxen  16  weeks,  the  grass  growing  uniformly  all  the 
time? 

8.  A  sold  a  lot  of  goods  to  B,  B  disposed  of  them  to  C, 
and  C  sold  them  to  D  for  $1247.40.  A  gained  5%,  B  8%, 
and  C  10%.     What  did  the  goods  cost  A  ? 

9.  What  rate  of  trade  discount  taken  off  3  times  in  suc- 
cession is  equivalent  to  57i|-%  off? 

10.  A  barrel  of  sugar^  containing  150  pounds,  costs  6 
cents  a  pound,  and  is  retailed  at  8  cents  a  pound.  Sup- 
posing that  there  is  7%  of  the  sugar  wasted,  and  that  the 
merchant  is  charged  25  cents  for  the  barrel,  which  is 
worthless  when  empty,  find  his-gain  per  cent. 
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11.  In  a  shooting  match,  a  bull's  eye  counts  4,  a  centre 
3,  and  an  outer  2.  If  a  company  of  marksmen,  consisting 
of  20,  fire  one  round  and  score  40,  6  misses  and  3  bull's 
eyes  being  made,  find  the  number  of  centres  and  outers. 

12.  Divide  $2567.50  among  A^  B^  C  and  D,  so  that  A's 
share  may  be  to  B's  as  4  to  5,  B's  to  C's  as  6  to  7,  and  C's 
to  D's  as  8  to  9. 

13.  Two  men  and  5  boys  can  do  a  piece  of  work  in  20 
days,  1  man  and  8  boys  can  do  it  in  18  days.  In  what 
time  can  a  man  or  a  boy  do  it  ? 

14.  What  is  the  difference  in  the  expense  of  fencing  2 
fields  of  25  acres  each^  one  square  and  the  other  in  a  form 
of  a  rectangle,  whose  length  is  twice  its  breadth,  the  fence 
costing  62  J  cents  a  rod  ? 

15.  A  commission  merchant's  charges,  together  with 
the  money  he  invests,  amount  to  $1700.  If  he  charges  a 
commission  of  2%  for  investing  the  money,  and  his  ex- 
penses amount  to  17J%  of  his  total  commission,  what  clear 
profit  does  he  make  ? 

16.  If  hay  costs  $12  a  ton,  and  oats  40  cents  a  bushel, 
what  will  it  cost  to  keep  a  horse  from  March  10th  to  Oct. 
25th  of  the  same  year,  supposing  that  the  horse  eats  24 
lbs.  of  hay  and  3  gallons  of  oats  daily  ? 

17.  A  merchant  in  Hamilton  buys  25  tons  of  a  cheap 
grade  of  coal  for  75  cents  a  ton.  He  pays  $1.75  a  ton  for 
freight ;  it  contains  25%  of  bituminous  coal,  on  which  he 
pays  a  specific  duty  of  60  cents  a  ton,  and  he  also  pays  an 
ad  valorem  duty  of  20%  on  the  whole  quantity,  reckoned 
on  the  prime  cost.  Find  his  gain  by  selling  it  at  $3.50  a 
ton. 

18.  A  farmer  has  14  bushels  of  wheat  worth  $1.50  a 
^bushel,  19  bushels  of  barley  worth  $.48  a  bushel.     How^ 

much  oats  worth  34  cents  a  bushel  must  he  mix  with  the 
wheat  and  barley,  to  make  a  mixture  worth  65i  cents  a 
bushel  ? 

19.  A  Toronto  firm  is  owed  $4020  by  a  merchant  in 
Vancouver.  A  draft  for  the  amount  on  Vancouver  is  at 
J%  discount  in  Toronto,  and  a  draft  on  Toronto  bought  in 
Vancouver  is  at  J%  premium.  Which  is  the  better  way 
to  cancel  the  debt,  and  by  how^  much  ? 
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1.  A  person  has  a  sum  of  money  to  invest  which  will 
buy  $1200  more  4%  than  4J%  stock,  Avhen  the  former  is 
selling  at  87  and  the  latter  at  99.  Find  the  difference  in 
the  incomes  from  investing  the  sum  in  these  securities. 

2.  A  can  do  a  piece  of  work  in  8  days,  B  in  10  days,  C 
in  12  days.  The  work  is  done  by  the  3  together,  with  the 
exception  of  B,  who  quits  work  2  days  before  it  is  com- 
pleted.    In  what  time  is  the  work  done  ? 

3.  What  rate  of  trade  discount  deducted  twice  is  equiva- 
lent to  33f  2%  oflP. 

y  4.  Water  expands  10%  in  freezing.  Find  the  weight 
of  the  ice  stored  in  a  building  40  feet  long,  32  feet  wide, 
and  17  feet  high,  supposing  there  is  no  ice  above  the  plate, 
and  ^  of  the  space  is  filled  with  sawdust. 

5.  A  grocer  sold  a  quantity  of  sugar  at  12%  advance  on 
cost,  and  gained  $40.  Had  he  sold  it  at  15%  advance  he 
would  have  gained  $50 ;  find  the  cost. 

6.  Divide  635.75  into  two  parts,  such  that  the  simple 
interest  on  one  part  for  6  years  at  5%  may  be  $29.37  more 
than  the  simple  interest  on  the  other  part  for  4  years  at  8%. 

7.  In  a  constituency,  26J%  of  the  voters  refused  to  vote ; 
one  candidate  polled  70%  of  those  promised  him,  the  other 
polled  75%  of  those  promised  him,  and  was  elected  by 
150  votes.  Had  they  each  polled  all  promised,  the  suc- 
cessful candidate  would  have  been  defeated  by  200  votes  ; 
how  many  voters  were  there  in  the  constituency  ? 

8.  A  can  earn  $10  in  the  same  time  that  it  takes  B  to 
earn  $8,  but  at  a  piece  of  work  on  which  they  are  both 
engaged  A  works  only  f  as  long  as  B.  How  should  $55 
which  was  paid  to  both  be  divided  ? 

9.  A  building  society  borrow  $30000,  and  with  this 
sum  build  12  houses  at  an  equal  cost.  They  sell  4  of 
them  at  once  for  $2800  each,  and  rent  6  of  them  for  $25  a 
month,  and  the  remaining  2  are  idle.  If  the  houses  which 
they  hold  are  assessed  for  their  full  value  at  15  mills  on 
the  dollar,  and  they  pay  5%  per  annum  for  their  borrowed 
capital,  find  their  gain  or  loss  at  the  end  of  the  year.' 

10.  Find  the  amount  of  money  a  person  invests  in  the 
3  per  cents  at  84^  so  that  after  paying  an  income  tax  of  2 
cents  on  the  dollar,  his  net  income  is  $102.90. 
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11.  14%  of  a  shipment  of  goods  were  admitted  free  of 
duty  on  account  of  damage  received^  and  on  the  invoice 
price  of  the  remainder  a  duty  of  26%  was  charged  ;  the 
duty  amounted  to  ^111.80  What  was  the  invoice  price 
of  the  shipment  ? 

12.  A  quantity  of  goods  invoiced  at  $1278,  cost  me  in 
store  $1452.38,  after  paying  the  duty  and  $14.63  for 
freight:     What  was  the  rate  of  duty  ? 

13.  A  'wine  merchant  has  35  gallons  of  wine  worth 
$3.25  a  gallon.  What  (juantity  of  water  must  he  add  to 
lower  the  price  to  $2.60  a  gallon? 

14.  For  what  price  should  a  man  sell  a  lot,  which  costs 
$550,  so  as  to  gain  12%  of  the  proceeds  on  the  sale  ? 

15.  A  farmer  has  oxen  worth  $45  each,  and  sheep  worth 
$6.25  each.  The  number  of  oxen  and  sheep  being  35,  and 
their  value  $645,  find  the  number  he  had  of  each. 

16.  The  compound  interest  on  $5000  for  3  years  is 
$1298.56.     Find  the  rate  charged. 

X  17.  One-fifth  part  of  some  goods  was  destroyed  by  fire^ 
one-third  of  the  remainder  was  sold  at  a  loss  of  5%.  At 
what  increase  per  cent,  on  cost  must  the  balance  be  sold 
so  that  no  loss  may  be  sustained  ? 

18.  A  person  sold  a  house  for  $700,  gaining  12%  of  the 
proceeds.  What  would  he  have  sold  it  for_,  had  he  gained 
12%  of  the  cost? 

19.  Max  Pierce  rents  a  farm  for  $300  a  year.  If  he 
does  not  pay  the  rent  for  5  years,  what  will  be  the 
amount  due,  interest  at  7%  ? 

<'  20.  A  tailor  bought  50  yards  of  broadcloth,  IJ  yards 
wide,  but  on  sponging,  it  shrunk  5%  in  width  and  5%  in 
length.  He  bought  flannel  If  yards  wide  to  line  it,  which 
shrunk  1  yard  for  every  16  yards  in  length,  and  2| 
inches  in  width  ;  hoAv  many  yards  of  flannel  are  re- 
quired ? 

21.  What  is  the  difference  between  60%  discount,  and 
20%  taken  off'  3  times  ? 

22.  A,  B  and  C  engaged  in  trade  with  a  joint  capital  of 
$2128  ;  A's  capital  was  in  5  months,  B's  8  months,  and  C's 
12  months.  A's  share  of  the  profit  was  $228,  B's  $226.40, 
and  C's  $330.    What  was  the  capital  of  each  ? 
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1.  The  Commercial  Company  issued  a  policy  of  insur- 
ance on  a  vessel  for  |  of  the  value  of  the  vessel  and  cargo 
at  4J%,  and  immediately  re-insured  J  the  risk  in  the  Man- 
hattan Company  at  5%.  During  the  voyage  the  ship  was 
lost,  and  the  Commercial  Company  lost  S120  more  than 
the  Manhattan  Company.     What  did  the  owners  lose  ? 

2.  A  man  invests  his  whole  capital  in  4  successive  spec- 
ulations. In  the  first  he  gains  60%,  in  the  second  he  loses 
25%,  in  the  third  he  loses  20%,  and  in  the  fourth  he  gains 
10%.  What  is  his  gain  or  loss  per  cent,  on  the  whole 
transaction  ? 

^  3.  A  and  B  run  a  hundred  yard  race ;  A  takes  7  steps 
while  B  takes  9,  but  11  of  A's  steps  are  equal  in  length  to 
13  of  B's.     Which  will  win  the  race,  and  by  how  much  ? 

4.  A  person  having  a  certain  sum  of  money  to  invest, 
flnds  that  by  investing  in  the  3 J  per  cents  at  78,  his  an- 
nual income  will  be  $7.50  greater  than  if  he  invested  in 
the  5  per  cents  at  112J.     Find  the  sum  he  had  to  invest. 

5.  Two  persons  travelling  together  agree  to  pay  ex- 
penses in  the  ratio  of  8  to  5.  The  first  (who  contributes 
the  greater  sum)  pays  away  on  the  Avhole  $79.65,  the 
second  $24.35.  What  mutst  one  pay  the  other  to  settle  the 
bill  according  to  agreement  ? 

\6.  Sold  goods  at  $3.15  and  gained  J  of  the  cost  price. 
What  part  would  I  gain  if  I  sold  for  $3.33  ? 

7.  A  vessel  had  two  ta})s  running  into  and  one  running 
out  of  it ;  the  taps  running  into  it  can  fill  it  in  5  and  7 
hours  respectively,  and  the  third  can  empty  it  in  4  hours. 
If  the  vessel  be  empty  and  the  three  taps  started  simul- 
taneously^ how  long  before  the  vessel  will  be  filled. 

8.  The  compound  interest  on  $15  for  3  years  is  $4.96|. 
Find  the  rate  per  cent,  charged. 

9.  What  per  cent,  does  a  fruiterer  gain,  who  buys 
lemons  at  the  rate  of  21  for  50  cents,  and  sells  them  at  the 
rate  of  40  cents  a  dozen  ? 

10.  A  and  B  start  at  the  same  time  to  v\^alk  in  the  same 
direction.  A  is  8  miles  behind  B  and  travels  at  the  rate 
of  5  miles  an  hour,  while  B's  rate  is  4  miles.  Where  will 
C  have  to  start  from,  and  wha?;  will  be  his  rate,  provided 
hewants  to  remain  ei^ui-distant  fronitliem  while  travelling? 
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11.  A  merchant  marked  his  goods  so  as  to  gain  20%, 
bat  sold  them  for  8%  less  than  his  asking  price.  He 
gained  altogether  $130.G5,  Avhat  was  the  cost  price  of  the 
goods  ? 

12.  What  is  the  final  value  of  an  annuity  of  $750  for  9 
years  at  7%  per  annum  ? 

13.  A  merchant  gains  20%  of  his  capital  in  each  year 
for  3  successive  years,  and  at  the  end  of  that  time  he  is 
worth  $10800.     Find  his  original  capital. 

14.  The  law  requires  that  a  teacher's  salary  shall  be 
paid  quarterly.  Find  the  value  of  assessable  property  in 
a  school  section  which  pays  the  teacher  $500,  and  is  com- 
pelled to  give  3  notes  for  9,  6  and  3  months,  respectively, 
at  8%  per  annum,  to  pay  the  salary  as  it  comes  due,  if  a 
4J  mill  rate  leaves  it  a  surplus  of  $124.81  after  paying  the 
teacher. 

15.  A  grocer  mixes  teas  worth  36,  48  and  60  cents  a 
pound^  respectively,  forming  a  mixture  worth  49|  cents 
a  pound,  having  equal  quantities  of  the  first  two  kinds 
and  10  pounds  of  the  third  kind.  How  many  pounds  of 
each  of  the  first  two  kinds  does  he  use  ? 

16.  A  man  buys  4%  stock  at  86i,  and  after  receiving 
one  dividend  sells  out  at  93  J,  and  clears  altogether  $108.75. 
How  much  did  he  invest  at  first? 

17.  A  person  bought  a  house  for  $3000.  He  insures  it 
at  1J%  for  4  of  its  value,  pays  $1.25  a  month  water  rates_, 
and  the  assessor  assesses  it  at  f  of  its  value  (the  rate  of 
taxation  being  19  mills  on  the  dollar).  If  the  property 
depreciates  in  value  5%  during  the  year_,  what  rate  of  in- 
terest does  the  OAvner  make  on  his  money,  supposing  that 
he  receives  $35  a  month  rental  for  the  property  ? 

18.  A  wine  merchant  buys  1240  gallons  of  wine  at  $3 
a  gallon.  After  adding  1  gallon  of  water  to  every  5  of 
wine,  he  bottles  it  in  pint-and-half  bottles,  each  of  which 
costs  5  cents.  At  what  price  per  bottle  must  he  sell  it  to 
clear  25%  on  his  whole  outlay  ?. 

19.  A  mixture  of  black  and  green  tea,  weighing  16 
pounds,  costs  $6. 15 J.  If  the  proportions  are  interchanged 
the  mixture  is  worth  $5.85  ;  the  black  tea  is  worth  35 
cents  a  pound.  Find  the  number  of  pounds  of  each  kind 
in  the  first  mixture. 
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1.  After  paying  an  income  tax  of  18  mills  on  the  dollar, 
a  man  has  |245.50  left.     What  had  he  at  first  ? 

2.  Find  the  compound  interest  on  $17  for  8 J  years,  at 
6%  per  annum. 

3.  A  merchant  buys  1440  yards  of  cloth.  He  sells  J  of 
it  at  a  g-ain  of  8%,  ^  at  a  gain  of  12%,  |  at  a  gain  of  14%, 
and  the  remainder  at  9%  loss.  Had  he  sold  the  whole  at 
a  gain  of  5%  he  would  have  received  $23.50  more  than  he 
did.     What  was  the  cost  j)rice  per  yard  ? 

4.  A  merchant  sold  J  of  a  lot  of  goods  at  a  profit  of  12%^ 
J  at  a  profit  of  21%,  ^  at  a  profit  of  25%,  and  the  remainder 
at  a  loss  of  45%.  How  much  was  his  average  gain  per 
cent.  ? 

5.  A  man  rented  a  house  for  $25  a  month  for  2J  years. 
What  sum  would  pay  the  entire  rent  in  advance,  interest 
being  calculated  monthly  at  J%  a  month  ? 

6.  Twelve  men  engage  to  do  a  piece  of  work  in  9  days. 
How  long  may  5  men  remain  away,  and  the  work  be  fin- 
ished in  the  same  time  by  their  bringing  10  men  more 
with  them? 

7.  A  man,  whose  net  income  is  $1156.10,  secures  it  from 
the  following  sources,  a  fixed  salary,  and  the  rent  of  a 
house.  What  is  his  .fixed  salary^  if  on  the  house  which 
rents  for  $25  a  month,  there  is  a  mortgage  of  $1000  at 
6%  per  annum,  a  $2000  insurance  at  1J%,  taxes  (calcu- 
lated at  the  rate  of  19  mills  on  the  dollar)  on  an  assess- 
ment of  $2500,  and  on  his  salary  (with  $400  exempt)  the 
same  rate  of  taxation  ? 

8.  A,  B,  and  C  engage  in  business ;  A  puts  in  $400  at 
first,  and  $400  more  at  the  end  of  6  months ;  B  puts  in 
$900  at  first,  and  withdraws  -J  of  his  capital  at  the  end  of 
6  months  ;  C  puts  in  $200  at  the  end  of  every  6  months  ; 
at  the  end  of  2  years  they  gained  $6700.  What  share  of 
the  profits  should  C  receive  in  addition  to  25%  of  the  total 
profits  for  managing  the  business  ? 

9.  A  man  borrows  a  sum  of  money  at  6%  per  annum, 
and  invests  it  in  5%  stock  at  105  ;  he  receives  the  dividend 
at  the  end  of  the  year,  which  is  subject  to  an  income  tax 
of  2%,  and  immediately  sells  his  stock  at  112|.  If  his  net 
gain  is  $48.80,  what  sum  did  he  borrow? 
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10.  How  iimcli  wine  at  $1.15  a  gallon  must  be  mixed 
with  1(>  gallons  at  $1.80  a  gallon,  and  46  gallons  at  90 
cents  a  gallon,  to  make  a  mixture  worth  $1.14j-i2-  per 
gallon? 

11.  A  trader  bought  merchandise  as  follows  : — July 
3rd,  $35.26  ;  July  4th,  $48.65,  on  30  days;  August  17th, 
$6.48  ;  September  12th,  $50.  What  is  due  on  account  on 
October  12th  (interest  at  9%)  ? 

12.  A  merchant  mixes  9  pounds  of  one  quality  of  tea 
with  3  pounds  of  another  quality,  and  the  mixture  is 
worth  45  cents  a  pound,  but  if  the  quantities  were  inter- 
changed in  a  mixture  it  would  be  Avorth  35  cents  a  pound. 
Find  the  price  of  each  kind  in  the  mixture. 

13.  A  man  has  7  hrs.  48  min.  45  sec.  at  his  disposal. 
HoAV  far  may  he  walk  at  the  rate  of  4  miles  an  hour,  so  a  > 
to  return  in  time  riding  at  the  rate  of  11  miles  an  hour? 
•     14.  Find  the  compound  interest  on  $23  for  10  years,  at 

6%  per  annum. 

15.  A  person  bought  cloth  at  the  rate  of  48  yaids  for 
$50,  and  sold  it  at  the  rate  of  50  yards  for  $48.  Find  his 
loss  per  cent. 

16.  Received  an  invoice  of  crockery,  12%  of  which  was 
broken.  At  what  advance  per  cent,  on  cost  must  the  re- 
mainder be  sold  to  clear  25%  on  the  invoice  ? 

17.  A  man  spends  $25  a  year  in  tobacco  for  30  years. 
What  would  this  amount  to  if  placed  in  a  bank,  at  4%  per 
annum  ? 

18.  A  commission  merchant  sold  flour  for  his  principal 
at  a  loss  of  10%,  but  if  the  flour  had  cost  $1  a  barrel  less 
he  would  have  gained  5%  on  the  sale.  What  was  the  cost 
of  the  flour  per  barrel  ? 

19.  A  and  B  start  from  different  places  to  walk  around 
a  circular  track  ;  their  rates  are  6  and  4  miles  per  hour, 
respectively.  Where  would  C  have  to  start  from^  and 
what  must  his  rate  of  walking  be,  so  as  to  be  alongside  B 
every  time  that  A  is  ? 

20.  A  can  do  as  much  work  in  9  days  as  B  can  do 
in  10,  but  A  works  only  11  hours  for  every  12  B  works. 
If  their  total  earnings  on  a  job  be  $109,  how  should  the 
money  be  divided? 
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1.  A  man  worth  $10000  was  offered  a  salary  of  $2000 
per  annum,  and  a  chance  to  invest  his  $10000  on  a  first- 
class  mortg-ag-e  at  6%  per  annum.  He,  however,  decided 
to  go  into  business,  and  invested  his  $10000  in  goods,  on 
which  he  paid  a  duty  of  24%,  except  on  12%  which  were 
damaged.  He  sold  the  undamaged  goods  at  65%  advance 
on  prime  cost,  and  those  Avliich  were  damaged  at  20%  of 
the  cost.  He  lost  5%  of  the  sales  in  bad  debts,  and  paid 
1%  on  the  remainder  for  collecting.  Did  he  gain  or  lose 
by  not  accepting  the  first  offer,  and  how  much  ?  (Inter- 
est reckoned  on  mortgage  only.) 

y2.  A  man  increases  his  capital  yearly  20%  of  what  it 
was  at  the  beginning  of  each  year  What  per  cent,  does 
he  increase  it  in  4  years  ? 

3.  Three  persons  were  to  share  $10000  in  the  proportion 
of  3,  4,  and  5,  but  the  first  dying  it  is  required  to  divide 
the  whole  sum  equitably  between  the  other  two. 

4.  A  man's  income  from  the  3%  consols  is  $720.  It  he 
sells  out  J  of  it  at  84,  and  invests  the  proceeds  in  other 
stock  at  120,  he  will  increase  his  income  by  $40.  What 
per  cent,  does  the  latter  stock  pay? 

5.  Ten  per  cent,  of  an  army  was  slain  on  the  field  of 
battle,  8%  of  the  remainder  was  mortally  wounded ;  the 
difference  between  the  killed  and  the  mortally  wounded 
was  504.     How  many  men  went  into  battle  ? 

6.  A  vessel  A  contains  2  gallons  of  wine  and  3  of  water ; 
another  vessel  B  contains  3  gallons  of  wine  and  1  of  water. 
How  many  gallons  must  be  drawn  from  each  cask  so  as 
to  produce  by  their  mixture  1  gallon  of  wine  and  1  of 
water  ? 

7.  A  square  box,  whose  depth  is  14  inches,  has  a  cubical 
content  of  4  cubic  feet  113  cubic  inches.  Find  the  length 
^of  a  side. 

X  8.  A  man  buys  a  farm  for  $8000,  which  he  agrees  to 
pay  for  in  12  years  by  equal  annual  instalments,  without 
interest ;  the  owner  being  pressed  for  money  offers  to  take 
$6000  cash.  Which  is  the  better  for  the  purchaser,  money 
being  worth  5%  per  annum  ? 

9.  Find  the  compound  interest  on  $27  for  41  years,  at 
8%  per  annum,  interest  payable  quarterly 
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10.  A  merchant  in  London  (Eng.),  owed  another  in 
Petersburg-  9842  roubles,  which  he  remitted  through 
Paris,  when  the  exchange  wms  25-35  francs  for  £1,  and 
between  Paris  and  Petersburg  3-39  francs  for  1  rouble. 
Shortly  after,  the  exchange  between  London  and  Paris  was 
25-625  francs  for  £1,  and  between  Paris  and  Petersburg 
3-37  francs  for  1  rouble.  How  much  would  he  have 
gained  by  the  delay  ? 

IL  A  merchant,  who  puts  5  gallons  of  water  into  every 
25  gallons  of  coal  oil,  sells  it  for  2  cents  a  gallon  less  than 
it  can  be  procured  for  elsewhere.  If  good  coal  oil  is  worth 
18  cents  a  gallon,  how  much  does  he  cheat  a  customer 
who  buys  40  gallons  ? 

12.  The  capital  stock  of  a  railway  is  $1750000,  and  its 
debt  is  $675000;  its  gross  earnings  for  a  year  are  $565- 
000,  and  expenses  $384500.  After  paying  the  interest  on 
the  debt  at  6%,  and  $52500  of  the  debt,  what  rate  of  di- 
vidend are  they  able  to  declare  ? 

13.  A  grocer  intended  to  gain  10%  on  a  stock  of  tea,  and 
fixed  his  price  accordingly.  When  he  had  sold  |  of  the 
lot,  he  was  compelled  to  lower  his  price  8  cents  a  pound, 
and  so  gained  only  tw^o-thirds  as  much  as  he  had  intended. 
What  w^as  the  original  cost  per  pound  of  the  tea  ? 

14.  If  stock  bought  at  5%  premium  will  pay  6%  on  the 
investment,  what  per  cent,  will  it  pay  if  bought  at  15% 
discount  ? 

15.  I  sold  a  consignment  of  goods  through  a  factor,  who 
charged  me  1  f%  ;  I  w^as  alloAved  2J%  commission  and  3J% 
on  the  sales  for  insuring  payment,  and  I  cleared  $51. 
Find  the  sum  remitted  to  my  employer. 

16.  A  farmer  rents  a  farm  of  450  acres  on  the  folloAving 
terms  :  he  pays  a  fixed  rent  of  $1.50  an  acre,  and  a  corn 
rent  of  .100  bushels  of  wheat,  40  bushels  of  barley,  and  75 
bushels  of  oats.  The  price  of  the  wheat,  barley,  and  oats 
being  75,  48,  35  cents  a  bushel  respectively.  Find  the 
entire  rent  paid, 

17.  How  many  railway  shares  ($100  each)  at  40%  dis- 
count must  be  sold  in  order  that  the  proceeds,  invested  in 
bank  stock,  which  is  4%  below  par,  and  pavs  a  dividend 
of  7%,  may  yield  an  income  of  fl  680  ? 
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1.  Find  the  decimal  of  a  foot,  which  differs  from  an 
inch  by  less  than  the  millionth  part  of  a  yard. 

2.  A  certain  article  of  consumption  is  subject  to  a  duty 
of  12  cents  per  pound  ;  in  consequence  of  a  reduction  in 
the  duty,  the  consumption  is  doubled,  and  the  revenue  is 
increased  one-quarter.  Find  the  duty  per  pound  after 
reduction. 

3.  Find  the  compound  interest  on  $25  for  8|  years  at 
4%  per  annum,  interest  payable  half-yearly. 

4.  A  merchant  in  New  York  wishes  to  transmit  4500 
marcs  banco  to  Hamburg,  and  the  exchange  between  New 
York  and  Hamburg  is  35  cents  for  1  marc  banco.  He 
finds,  however,  that  the  exchange  between  New  York  and 
Lisbon  is  $1.08  for  1  milree,  that  between  Lisbon  and 
Paris  is  6  milrees  for  38  francs,  and  that  between  Paris 
and  Hamburg  is  19  francs  for  10  marcs  banco.  How  much 
will  he  gain  or  lose  by  the  circuitous  exchange  ? 

5.  What  is  the  value  of  a  perpetuity  of  $450  a  year  to 
be  given  at  the  end  of  15  years,  money  being  worth  8% 
per  annum  ? 

6.  Three  men  invest  capital  in  business,  in  the  propor- 
tion of  4,  5  and  6,  on  the  understanding  that  the  last  is 
to  receive  10%  of  the  total  profits  for  managing  the  busi- 
ness, and  the  remainder  is  to  be  divided  in  the  proportion 
of  the  capital  invested  by  each.  The  manager  receives 
in  all  $4600,  find  the  total  profits. 

7.  14  oxen  eat  2  acres  of  grass  in  3  weeks,  and  16  oxen 
eat  6  acres  of  grass  in  9  weeks.  How  many  oxen  will  eat 
24  acres  of  grass  in  6  weeks,  the  grass  on  each  acre  being 
equal  at  first  and  growing  uniformly  ? 

8.  A  merchant  buys  12  dozen  of  port  at  $18  a  dozen_, 
and  48  dozen  at  $10  a  dozen  ;  he  mixes  them,  and  sells 
the  mixture  at  $14.50  a  dozen.  What  profit  per  cent, 
does  he  make  ? 

9.  A  bankrupt  whose  total  assets  amount  to  $6000, 
owes  A  $5000  and  B  $4600 ;  the  assignee  charges  a  cer- 
tain rate  per  cent,  of  the  assets  for  winding  up  the  busi- 
ness, and  other  expenses  amount  to  $132.  A  receives  for 
his  share  of  the  estate  $2931.25.  Find  the  rate  charged 
by  the  assignee. 
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10.  Coffee,  costing"  40  cents  a,  pound,  is  mixed  with 
chicory  worth  10  cents  a  pound,  in  the  proportion  of  7  to 
3,  and  the  mixture  is  sold  for  35  cents  a  pound.  Find  the 
g-ain  per  cent,  at  wliich  the  mixture  is  sold. 

11.  One  man  sells  stock  and  another  buys  it;  if  the 
broker  who  charges  |%  on  each  transaction  makes  $56, 
find  the  amount  of  stock  handled. 

12.  In  building-  a  house  the  owner  paid  twice  as  much 
for  material  as  for  labor ;  had  he  paid  5%  more  for 
material  and  7%  more  for  labor,  the  house  would  have 
cost  $10144.     What  was  its  cost  ? 

13.  The  imperial  gallon  contains  277-274  cubic  inches, 
and  a  cubic  foot  of  water  weighs  1000  ounces.  Find  the 
weight  of  a  quart  of  water  correct  to  three  places  of  deci- 
mals, 

14.  A  man  divided  a  farm  among  3  sons  ;  to  the  first 
he  gave  40  acres,  to  the  second  ^  of  the  whole,  and  to  the 
third  I  as  much  as  to  both  the  others.  How  many  acres 
did  the  farm  contain  ? 

15.  Two  casks  contain  equal  quantities  of  liquid  ;  from 
the  first  27  quarts  are  drawn,  and  from  the  second  15  gal- 
lons ;  the  quantity  remaining  in  the  first  cask  is  double  of 
that  remaining  in  the  second.  How  much  did  each  cask 
originally  contain  ? 

16.  What  will  it  cost  to  paint  a  cistern  without  a  cover, 
inside  and  out,  at  12  cents  a  square  yard^  if  the  cistern 
is  30  feet  long,  21  feet  wide,  and  8J  feet  deep? 

17.  The  compound  interest  on  $430  for  3  years  is  $90. 
Find  the  rate  charged. 

18.  A  merchant  in  Boston  wishes  to  pay  £4000  in  Liv- 
erpool. Exchange  on  Liverpool  is  at  par;  on  Paris,  5 
francs  25  centimes  for  $1  ;  and  on  Hamburg  40  cents  to  a 
guilder.  The  exchange  between  France  and  England  at 
the  same  time  is  25  francs  for  £1,  that  of  Hamburg  on 
England  121  guilders  for  £1.  Which  is  the  mos^  advan- 
tageous, to  transmit  direct,  through  Paris,  or  through  Ham- 
burg? 

19.  Find  the  present  value  of  an  annuity  of  $475,  to 
begin  at  the  end  of  7  years  and  to  run  for  9  years,  money 
being  worth  5%. 
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1.  Find  the  measure  of  the  altitude  and  the  area  of  a 
triang-le,  the  measures  of  Avhose  sides  are  a  b  and  c,  re- 
spectively. 

2.  A  farmer  rents  a  jMece  of  land  for  8120  a  year.  He 
lays  out  $625  on  75  sheep.  At  the  end  of  a  year  he  sells 
them,  having  expended  ^12.50  in  labor.  How  much  per 
head  must  he  g-ain  on  them,  in  order  to  realise  his  rent 
and  expenses  and  20%  gain  on  his  original  outlay  for  the 
sheep  ? 

3.  A  merchant  imported  a  quantity  of  goods,  jmying 
15%  for  freight  and  insurance  and  10%  for  duty  (reckoned 
on  the  prime  cost).  He  sold  them  at  a  loss  of  10%,  but 
had  he  sold  them  for  $600  more  than  he  actually  did  he 
would  have  made  a  profit  of  2%.  Find  the  invoice  price 
of  the  goods. 

4.  A  person  invested  $8001  in  the  4  per  cents  at  95|, 
and  when  they  rise  to  98  sells  out  and  invests  in  the  3 
per  cents  at  84.  What  amount  of  the  latter  stock  does  he 
obtain  ? 

5.  What  per  cent,  of  the  first  loss  is  the  difference  be- 
tween 8%  loss  on  the  cost  and  8%  loss  on  that  selling  price  ? 

6.  A  speculator  bought  368  acres  of  land  at  $57.50  an 
acre,  borrowing  the  money  at  4%.  At  the  end  of  the  yeaf 
he  sells  f  of  it  at  $63  an  acre,  and  the  remainder  at  $50 
an  acre.     How  much  does  he  lose  by  the  transaction  ? 

7.  A  merchant  in  London  owes  another  in  Petersburg 
a  debt  of  460  roubles,  which  must  be  remitted  through 
Paris.  He  pays  the  requisite  sum  to  his  broker,  at  a 
time  when  exchange  between  London  and  Paris  is  23 
francs  for  £1,  and  between  Paris  and  Petersburg  2  francs 
for  1  rouble.  The  remittance  is  delayed  until  the  rates 
of  exchange  are  24  francs  for  £1,  and  3  francs  for  2 
roubles.  What  does  the  broker  gain  or  lose  by  the 
transaction  ? 

8.  A  grocer  by  selling  10  pounds  of  tea  for  a  certain 
price,  gained  15%  ;  afterwards  he  increased  the  price,  giv- 
ing only  8  pounds  for  the  same  money.  What  per  cent, 
did  he  make  at  the  increased  pi'ice  ? 

9.  Having  received  a  stock  dividend  of  6%,  I  find  that  I 
own  2911  ($100  shares).     How  many  had  I  at  first? 
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10.  A  person  leaves  $12(370  to  be  divided  among  5 
children  and  3  brothers,  so  that  after  the  legacy  duty  has 
been  paid,  each  child's  share  shall  be  twice  as  great  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  per  cent.^  and  on  a  brother's  share  three  per  cent., 
find  what  amount  they  respectively  receive  ? 

11.  A  horse  dealer  sold  two  horses  for  $160  each,  gain- 
ing the  same  per  cent,  on  one  as  he  lost  on  the  other,  and 
on  the  whole  he  lost  $13|.     Find  the  per  cent. 

12.  An  English  mile  is  -2136  of  a  German  mile.  What 
time  will  a  train,  which  travels  20  English  miles  an  hour, 
take  to  travel  3 J  German  miles  ? 

13.  The  compound  interest  on  $435  for  6  years  is  $205. 
Find  the  rate  per  cent. 

14.  A  merchant  wishes  to  transmit  5600  marcs  banco 
to  Hamburg.  He  finds  exchange  between  Montreal  and 
Hamburg  to  be  36  cents  ibr  1  marc.  The  exchange  be- 
tween Montreal  and  London  (Eng.)  is  $4.83  for  £1  ;  that 
between  London  and  Paris  is  26  francs  for  £1  ;  and  that 
between  Paris  and  Hamburg  is  47  francs  for  25  marcs. 
By  which  way  shoald  the  merchant  transmit  ? 

15.  A^  B,  and  C  engage  in  manufacturing  shoes.  A 
puts  in  $1920  for  6  months  ;  B  a  sum  not  specified  for  12 
months  ;  and  C  $1280  for  a  time  not  specified.  A  receives 
$2400  for  his  share  of  the  stock  and  profits,  B  $4800,  and 
C  $2080.     Required  B's  stock  and  C's  time. 

16.  A  speculator  bought  35  ($100)  shares  of  stock  at 
20%  premium,  and  gave  in  payment  a  draft  on  New  York 
for  $4000.     What  was  the  rate  of  premium  of  the  draft  ? 

17.  The  net  taxes  raised  by  a  corporation  were  $38600 
from  an  assessment  rate  of  2%,  subjeot  to  a  commission  of 
3J%  for  collecting.    Find  the  value  of  assessable  property. 

18.  A  sells  goods  to  B  at  a  loss  of  4%,  B  sells  them  to  C 
at  a  loss  of  6J%,  and  C  sells  them  to  t)  for  $130.20,  gain- 
ing 8|%.     Find  the  prime  cost  of  the  goods. 

19.  A  baker's  outlay  is  70%  of  his  gross  receipts,  and 
other  trade  expenses  are  20%.  The  price  of  flour  rises 
50%,  and  trade  expenses  are  thereby  increased  25%. 
What  advance  must  be  made  in  the  price  of  a  7i  cent  loaf, 
that  he  may  still  realize  the  same  amount  of  profit  from  it  ? 
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SOME   PROPERTIES  OF  NUMBERS. 

1.  A  number  is  divisible  by  2  when  its  last  digit  is 
divisible  by  2,  or  is  zero. 

2.  A  number  is  divisible  by  3  when  the  sum  of  its  digits 
is  divisible  by  3. 

3.  A  number  is  divisible  by  4  when  its  last  tw^o  digits 
taken  in  order  form  a  number  divisible  by  4,  or  are  zei'os. 

4.  A  number  is  divisible  by  5  when  its  last  digit  is  5 
or  zero. 

5.  A  number  is  divisible  by  6  Mhen  its  last  digit  is 
divisible  by  2  or  is  zero,  and  the  sum  of  its  digits  is  divi- 
sible by  3. 

6.  A  number  is  divisil)le  by  7  when  the  sum  of  once 
the  units^  or  first  digit,  3  times  the  second,  2  times  the 
third,  6  times  the  fourth,  4  times  the  fifth,  5  times  the 
sixth,  once  the  seventh,  3  times  the  eighth,  etc.,  is  divisi- 
ble by  7. 

7.  A  number  is  divisible  by  8  when  its  last  three  digits 
taken  in  order  form  a  number  divisible  by  8,  or  are 
zeros. 

8.  A  number  is  divisible  by  9  when  the  sum  of  its  digits 
is  divisible  by  9. 

9.  A  number  is  divisible  by  10  when  its  last  digit  is 
zero. 

10.  A  number  is  divisible  by  11  when  the  difference 
between  the  sum  of  the  digits  in  the  odd  places  and  the  sum 
of  those  in  the  even  places,  is  divisible  by  11  or  is  zero. 

11.  A  number  is  divisible  by  12  when  its  last  two  digits 
taken  in  order,  form  a  number  divisible  by  4,  or  ar^  zeros, 
and  the  sum  of  the  digits  is  divisible  by  3. 

12.  A  number  of  three  digits  is  divisible  by  13,  when 
4  times  the  hundreds  digits,  increased  by  3  times  the  tens 
digit,  and  then  diminished  by  the  units  digit,  gives  a  re- 
sult divisible  by  13. 

13.  A  number  is  divided  into  periods  of  three  figures 
each,  beginning  at  the  right.  If  the  sum  of  the  odd  periods 
differs  from  the  sum  of  the  even  periods  by  a  multiple  of 
13,  the  number  is  divisible  bv  13. 
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14.  Tho  theorem  of  exaiiiph;  13  is  true  of  divisors  7  and 
11. 

15.  An  even  number  is  divisible  by  14  when  the  test 
of  example  6  is  satisfied. 

IC).  A  number  of  three  digits  is  divisible  by  14,  when 
twice  the  hundreds  digit,  increased  by  the  units  digit, 
and  diminished  by  four  times  the  tens  digit,  gives  a  re- 
sult divisible  by  14. 

17.  A  number  is  divisible  by  15,  when  its  last  digit  is 
5  or  zero,  and  the  sum  of  its  digits  is  divisible  by  3. 

18.  A  number  of  four  digits  is  divisible  by  16,  when  the 
result  of  eight  times  the  thousands  digit,  less  4  times  the 
hundreds  digit,  increased  by  ij  times  the  tens  digit,  less 
the  units  digit  gives  a  result  divisible  by  16. 

19.  A  numl)er  of  4  digits  is  divisible  by  17  when  the 
sum  of  3  times  the  thousands  digit,  twice  the  hundreds 
digit,  and  7  times  the  tens  digit,  diminished  by  the  units 
digit,  gives  a  result  divisible  by  17. 

20.  An  even  number  is  divisible  by  18,  when  the  sum 
of  its  digits  is  divisible  by  9. 

21.  A  number  of  f  jur  digits  is  divisible  by  19,  when 
the  result  of  7  times  the  thousands  digit,  less  5  times  the 
hundreds  digit,  increased  by  9  times  the  tens  digit,  dimin- 
ished by  the  units  digit,  gives  a  result  divisible  by  19. 

22.  A  number  is  divisible  by  25  when  its  last  two  digits, 
taken  in  order,  form  a  number  divisible  by  25,  or  are 
zeros. 

23.  A  number  is  divisible  by  125  when  its  last  three 
digits,  taken  in  order,  form  a  number  divisible  by  125,  or 
are  zeros. 

24.  Any  number  formed  by  writing  down  an  odd  num- 
ber of  digits,  and  then  repeating  them  in  order,  is  divisible 
by  11. 

25.  A  number,  formed  by  Avriting  down  three  digits  and 
then  repeating  them  in  order,  is  divisible  by  7  and  13. 

26.  A  numljer,  formed  by  Avriting  down  four  digits  and 
repeating  them  in  order,  is  divisible  by  73  and  137. 

27.  Show  that  the  difference  between  two  numbers  con- 
sisting of  the  same  digits,  arranged  in  different  order,  is 
divisible  bv  9. 
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28.  If  the  sum  of  the  digits  of  a  number  be  subtracted 
from  the  number,  the  remainder  is  divisible  by  9. 

20.  A  number  is  divisible  by  ^  when  4  times  the  hun- 
dreds digit,  twice  the  tens  digit,  and  the  units  digit  form 
a  sum  divisible  by  8. 

30.  A  number  of  three  digits  is  divisible  by  19,  when  5 
times  the  hundreds  digit,  added  to  the  number  formed  by 
the  other  two  digits,  gives  a  sum  divisible  by  19. 

31.  A  number  of  three  digits  is  divisible  iDy  9,  if  eight 
times  the  units  digit  equals  the  number  formed  by  the 
other  two  digits. 

32.  A  number  of  three  digits  is  divisible  by  13,  if  9  times 
the  units  digit  equals  the  number  formed  by  the  other  two 
digits. 

33.  A  number  formed  by  writing  any  units  digit  and 
placing  before  it  double  the  units  digit  is  always  divisible 
by  3  and  7. 

34.  A  number  of  2  or  3  digits  is  divisible  by  7,  when  the 
units  digit  is  one-ninth  of  the  part  on  the  left. 

35.  A  number  of  3  digits  is  divisible  by  7  when  twice 
the  hundreds  digit,  added  to  the  number  formed  by  the 
tens  and  units  digits  is  divisible  by  7. 

36.  If  a  number  be  divisible  by  11,  the  number  formed 
by  writing  its  digits  in  reverse  order  is  also  divisible 
by  11. 

37.  A  reversible  number,  consisting  of  2n — 1  digits  is 
divisible  by  11,  if  the  remainder  on  dividing  the  first  n 
digits  by  11  is  one-half  of  the  nth  digit. 

38.  The  difference  between  the  square  of  a  number  of 
two  digits  and  that  of  the  number  formed  by  reversing 
these  digits'  is  divisible  by  99. 

39.  To  multiply  a  number  by  25  affix  two  zeros  at  the 
right,  and  divide  by  4. 

40.  To  multiply  a  number  by  125,  affix  three  zeros  at 
the  right,  and  divide  by  8. 

41.  To  multiply  a  number  by  125,  aftix  two  zeros  at 
the  right,  and  increase  this  result  by  \  of  itself. 

42.  To  multiply  a  number  by  328,  multiply  first  by  8 ; 
multiply  this  product  40,  and  take  the  sum  of  the  two 
products. 
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43.  Show   how    to  multiply  a   number   by   121728144, 
using  three  lines  of  i)ai'ti{il  products. 

44.  The  product  of  any  three  consecutive  numbers,  in- 
creased l)y  the  middle  number,  is  a  perfect  cube. 

45.  The  sum  of  any  fraction  and  its  reciprocal  is  greater 
than  two. 

46.  The  difference  of  the  squares  of  two  consecutive 
numbers  is  equal  to  the  sum  of  the  numbers. 

47.  The  square  of  any  whole  number  ending  in  5  may 
be  found  thus  : — Strike  off  the  5,  find  the  product  of  the 
resulting  number  and  the  next  consecutive  whole  number, 
and  affix  25  to  this  product. 

48.  The  square  of  any  mixed  number,  of  which  the 
fractional  part  is  J,  may  be  found  as  follows  : — Find  the 
product  of  the  whole  number  and  the  next  consecutive 
number,  and  affix  the  fraction  J  to  this  product. 

49.  Show  that  jf\,  produces  a  recurring  decimal  Avith  a 
two-digit  period. 

50.  Show  that  ^i^  produces  a  recurring  decimal  with  a 
three-digit  period. 

51.  Show  that  -g-^^^^  produces  a  recurring  decimal  with 
a  five-digit  period. 

52.  Show  that  -^f f ||  produces  a  recurring  decimal  with 
a  five-digit  period. 

53.  Show  that  -^^  (  =  ^|f)  produces  a  recurring  decimal 
with  a  three-digit  period. 

54.  Show  that  ^4^  produces  a  recurring  decimal  with  a 
five-digit  period. 

55.  Show  that  ^^^  produces  a  pure  repetend  with  a 
seven-digit  period. 

56.  Show  that  TmrlTrrr  pi'oduces  a  pure  repetend  with 
an  eight-digit  period. 

57.  Show  that  s^^l-^  produces  a  pure  repetend  with  a 
nine-digit  jjeriod. 

58.  Show  that  i||ff||^|^  produces  a  recurring  decimal 
with  a  thirteen-digit  period. 

59.  Show  that  the  number  of  places  in  a  repetend,  when 
the  denominator  of  the  common  fraction  jn-oducing  it  is  a 
prime,  is  always  equal  to  the  number  of  units  in  the  de- 
nominator, less  1,  or  to  some  factor  of  this  number. 
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60.  A  number,  whose  digits  are  all  U's,  is  either  a  mul- 
tiple of  11,  or  is  2  less  than  a  multi})le. 

61.  Show  that  a  fraction  whose  denominator  is  of  the  form 
10"  4- 1,  and  whose  numerator  is  unity,  produces  a  repetend 
with  a  2n-digit  period. 

62.  The  number  of  figures  in  a  re»^^)etend  cannot  exceed 
the  number  of  units  in  the  denominator  of  the  common 
fraction  producing  it,  less  1. 

63.  Keduce  I  to  a  repeating  decimal,  and  hence  show 
that  a  number  consisting  entirely  of  nines  must  contain  at 
least  six  digits  before  it  is  exactly  divisible  by  7.  Also^ 
show  that  a  number  consisting  of  six  one's  is  divisible 
by  7. 

64.  How  many  digits  must  there  be  at  least  in  a  number 
consisting  entirely  of  4's,  so  that  it  may  be  exactly  divisi- 
ble by  7? 

65.  What  is  the  least  number  of  digits  greater  than  six, 
Avhich  must  be  in  a  number  consisting  entirely  of  4's,  so 
that  it  may  be  exactly  divisible  by  7? 

66.  Prove  that  a  number  consisting  entirely  of  9's 
must  contain  16  digits  to  be  exactly  divisible  by  17. 

67.  Prove  that  a  number  consisting  entirely  of  I's 
must  contain  28  digits  to  be  exactly  divisible  by  29. 

68.  Why  does  a  proper  fraction  whose  denominator  is 
37,  a  prime  number,  repeat  after  three  decimal  places  ? 

69.  In  reducing  j\  to  a  repetend,  when  we  obtain  the 
remainder  16  we  have  found  one-half  of  the  repetend^  and 
the  remaining  half  may  be  found  by  subtracting  the  terms 
of  the  first  half  respectively  from  9. 

70.  When  10^"  is  divided  by  17  the  remainder  is  1. 

71.  Without  dividing,  show  that  37  is  a  factor  of 
71824963214. 


72.  Given  ^V  = -0588235294117647,  show  how  to  find 


by  a  short  method. 

73.  Show  that  ^Itt  produces  a  recurring  decimal,  with 
not  less  than  a  67-digit  period.  (It  gives  a  268-digit  period). 

74.  Show  that  ^y  will  produce  a  recurring  decimal  of 
not  less  than  23  digits, 

75.  Why  does  the  square   root  of  87   produce  a  non- 
terminating,  non-repeating  decimal  ? 
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76.  Ill  rodiu'iu^-  a.  proper  fraction  to  a  recurring-  decinial, 
the  denominator  ))eing  prime  to  10,  show  that  when  in  tlie 
process  of  division  a  remainder  is  produced  which  is  equal 
to  the  difference  between  the  numerator  and  denominator 
of  the  fraction,  one-half  of  the  period  has  been  found  ;  and 
the  remaining-  lialf  of  the  period  may  be  found  by  sub- 
tracting in  succession  each  digit  found  from  9. 

Solution. — Let  — represent  the  fraction    n  the  number 
b 

denoted  by  the  partial  quotient  when  the  remainder  b  -  a 

lias  been  found,  r  the  number  of  digits  i"n  n. 

b-a  a 

a  b  ]) 

b  --  a 


10'- 

"lO'"^"    "  io-'- 

77.  Change  ylj  into  a  recurring  decimal,  obtaining  only 
one  digit  by  dividing  by  13. 

78.  Change  \t  into  a  recurring  decimal,  obtaining  only 
one  digit  by  dividing  by  17. 

79.  Change  \t  into  a  recurring  decimal,  obtaining  only 
2  digits  by  dividing  by  17. 

80.  Change  -^^  into  a  recurring  decimal,  obtaining  only 
1  digit  by  dividing  by  23. 

81.  Find  the  quotient  of  12  millions  by  17,  obtaining 
only  1  digit  by  dividing  by  17. 

82.  Any  power  of  an  even  number  is  even,  and,  con- 
versely, the  root  of  an  even  number,  which  is  a  complete 
power,  is  even. 

83.  A  number  consists  of  two  digits ;  another  number 
is  formed  by  reversing  the  digits.  One  digit  of  the 
difference  between  the  two  numbers  being  4,  find  the 
other. 
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84.  Any  power  of  an  odd  number  is  odd,  and,  con- 
versely, the  root  of  an  odd  number,  whicli  is  a  complete 
power,  is  odd. 

85.  In  finding  the  product  of  two  numbers,  why  are  the 
partial  products  placed  in  a  diag-onal  column  ? 

80.  In  multiplying  one  number  by  another  we  can  ob- 
tain the  partial  products  in  any  order  we  please,  and 
arrive  at  the  true  result. 

87.  Multiply  4H987  by  4007,  beginning  with  the  4  of  the 
multiplier  ;    then  using  the  'J,  and  so  on. 

8S.  Explain  clearlj^  the  reasons  for  the  different  steps 
in  a  problem  in  long  division. 

89.  Prove  that  any  number  containing  7  digits  is  greater 
than  the  square  of  any  number  containing  3  digits. 

Hence  show  that  the  square  of  the  number  represented 
by  the  3  right-hand  digits  of  any  number  containing  7 
digits  is  less  than  the  number  of  units  represented  by  the 
remaining  4  digits. 

90.  Every  time  a  remainder  is  obtained  in  the  process  of 
extracting  the  square  root  of  a  number,  what  kind  of  a 
number  has  been  subtracted  from  the  original  number? 

91.  Between  what  numbers  do  the  successive  complete 
remainders  indicate  the  differences,  in  the  process  of 
finding  the  square  root  of  a  number? 

92.  Between  what  numbers  do  the  successive  complete 
remainders  indicate  the  differences,  in  the  process  of  find- 
ing the  cube  root  of  a  number  ? 

93.  In  long  division,  if  we  neglect  to  introduce  into  the 
work  at  the  proper  time  the  successive  digits  of  the  divi- 
dend, we  can,  by  neglecting  in  order  the  successive  digits 
of  the  divisor,  beginning  at  the  right,  obtain  a  certain 
number  of  digits  in  the  quotient. 

Show  that  this  principle  will  hold  in  a  case  in  square 
root,  after  a  number  of  digits  in  the  square  root  has  been 
obtained  by  the  ordinary  method. 

Example. — Extract  the  square  root  of  11  to  10  decimal 
places :  first  find  7  digits  in  the  answer  by  the  ordinary 
method,  and  then  use  contracted  division. 

94.  A  prime  number  cannot  divide  the  product  of  two 
factors  without  dividing  at  least  one  of  the  factors. 
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95.  A  number  cannot  be  resolved  into  prime  factors  in 
more  ways  than  one, 

96.  If  any  number  divides  two  other  numbers,  it  will 
divide  the  sum  or  difference  of  any  multiples  of  those 
numbers. 

97.  Multiply  46-493278  by  3-2946,  correct  to  four  deci- 
mal places^  and  explain  why  the  following  method  will 
generally  give  the  correct  result : 

Place  down  the  partial  products  as  far  as  the  fourth 
decimal  places,  thus  :  46-493  x  -2,  is  all  of  the  one  partial 
product  that  we  keep.  In  carrying,  find  the  product  in 
the  fifth  place  ;  if  this  product  is  less  than  5  carry  0  to  the 
fourth  place,  if  between  15  and  24  inclusive,  carry  2,  and 
so  on.  Add  the  partial  product  thus  obtained,  and  the  re- 
sult will  generally  be  correct. 

98.  Divide  59-4687  by  47-32548,  correct  to  5  decimal 
places. 

Use  47-3254  for  first  divisor  instead  of  placing  a  0 
after  the  7  in  the  dividend,  and  go  back  one  place  in  The 
divisor  to  see  what  should  be  carried  to  the  product  of  4 
and  the  first  digit  in  the  quotient. 

Use  47-325  for  second  divisor  instead  of  bringing  down 
a  0  from  the  dividend  and  back  to  the  4  in  the  divisor  to 
see  what  should  be  carried  to  the  product  of  5  and  the 
second  digit  in  the  quotient. 

Continue  this  operation  as  far  as  possible,  employing  the 
same  rule  for  carrying  as  you  have  used  in  example  97. 
Explain  the  process. 

99.  Show  without  dividing  that  J^,  when  reduced  to  a 
repetend,  gives  the  digits  in  order  with  the  omission  of  8. 

100.  In  our  ordinary  system  of  notation  the  value  of  any 
digit  is  increased  ten-fold  by  removing  one  place  to  the 
left.  How  many  units  would  be  indicated  by  23,  if  the 
value  of  a  digit  be  increased  eight-fold  by  removing  one 
place  to  the  left  ? 

Note. — A  number  in  which  the  value  of  each  digit  increases  eight- 
fold by  removing  one  place  to  the  left,  is  said  to  be  expressed  in  the 
scale  of  radix  eight. 

101.  How  many  units  are  expressed  by  123  in  the  scale 
of  radix  4  ?  "^ 
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102.  How  many^  units  are  expressed  by  10101  in  the 
scale  of  radix  5  ?    ' 

103.  Express  in  ordinary  scale  12345  which  is  in  the 
scale  of  6. 

104.  Divide  125  by  4  ;  divide  the  quotient  by  4  ;  divide 
the  second  quotent  by  4.  Show  that  125  =  1  x  4-*  +  3  x  4-  +  - 
3x4  +  1. 

105.  Express  125  in  the  scalt5  of  radix  4. 

106.  Express  12345  in  the  scale  of  radix  5. 

107.  Express  52361  in  the  scale  of  radix  twelve. 

108.  Express,  in  the  ordinary  scale,  the  number  4321, 
which  is  in  the  scale  of  7. 

109.  Add  4678,  5236,  7134,  8216,  which  are  in  the  scale 
of  9,  and  express  the  result  in  the  scale  of  ten. 

110.  Subtract  4136  from  7014,  each  number  being-  in  the 
scale  of  9  ;  express  the  remainder  in  the  scale  of  ten. 

111.  Multiply  1687432  by  6,  each  number  being-  in  the 
scale  of  9  ;  give  the  result  in  the  scale  of  ten. 

112.  Multiply  41625  by  254,  each  number  being  in  the 
scale  of  7  ;  give  the  result  in  the  scale  of  7. 

113.  Square  the  number  425,  in  the  scale  of  6  :  give  the 
result  in  the  scale  of  6. 

114.  Divide  1738  by  144,  in  the  scale  of  9  ;  give  the 
quotient  in  the  scale  of  9. 

115.  Divide  1000002  by  110,  in  the  scale  of  4;  give 
the  quotient  in  the  scale  of  4. 

116.  Form  the  multiplication  table  up  to  six  times  in  the 
scale  of  radix  7. 

117.  Write  down  the  first  ten  numbers  in  the  scale  of  2. 

118.  Any  number  in  the  scale  of  7,  when  divided  by  6 
gives  the  same  remainder  as  the  sum  of  its  digits  divided 
by  6. 

119.  How  can  a  grocer  in  one  weighing  with  a  balance 
obtain  31  pounds  of  sugar,  if  the  only  weights  he  has  at 
his  disposal  are  a  J,  1,  and  4  pound  weight  respectively  ? 

120.  How  can  a  grocer,  by  using  not  more  than  one  of 
each  of  the  weights,  1,  2,  4,  8,  16,  32  pounds  respectively, 
weigh  at  one  time  51  pounds  of  sugar? 

121.  By  using  not  more  than  one  of  each  of  the  following 
Aveights  :  1,  3,  3^,3^,  etc.,  pounds,  how  can  a  grocer  weigh 
427  pounds  at  one  weighing  ? 
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122.  Every  power  of  6  necessarily  ends  with  6. 

123.  The  product  of  2  numbers,  differing  by  2,  is  one  less 
than  the  square  of  the  intermediate  number. 

124.  Show  that  if  any  number  Avhich  is  a  perfect  square 
be  divided  by  3,  it  can  never  leave  2  for  a  remainder. 

125.  Show  that  the  square  root  of  3  differs  from  1  j  by 
less  than  -J^ . 

126.  The  square  of  12345  is  152399025.  Plnd  the  square 
of  12344,  without  going  through  the  ordinary  operation  of 
multiplication. 

127.  Explain  the  following  method  of  determining  in 
wiiich  hand  a  person  has  the  even  number  of  coins,  know- 
ing that  the  person  has  an  even  number  in  one  hand  and 
an  odd  number  in  the  other. 

''  Desire  the  person  to  multiply  the  number  in  the  right 
hand  by  any  even  number  whatever,  and  that  in  the  left 
by  any  odd  number  ;  then  bid  him  add  together  the  tAvo 
products,  and  if  the  whole  sum  be  odd,  the  even  num- 
ber will  be  in  the  right  hand,  if  the  sum  be  even,  in  the 
left." 

128.  If  we  take  any  two  numbers,  then  either  one  of 
them,  or  their  sum^  or  their  difference,  is  divisible  by  3. 

129.  If  w^e  take  any  term  of  the  series,  IJ,  2f,  3i,  4|, 
etc.,  in  which  the  whole  numbers  and  the  numerators  are 
the  successive  natural  numbers,  and  the  denominators  the 
successive  odd  numbers,  beginning  with  3,  and  convert  it 
into  an  improper  fraction,  the  numerator  and  denomina- 
tor will  I'epresent  two  sides  of  a  right-angled  triangle,  of 
which  the  hypothenuse  would  be  represented  by  the  num- 
ber greater  than  the  numerator  by  1. 

Thus  ^  =  ^^,  gives  the  sides  9,  40,  41.     Explain. 

130.  Investigate  the  reason  for  the  following  rule  for 
dividing  a  number  by  365  : — 

Move  the  decimal  point  in  the  number  two  places  to 
the  left  and  divide  by  4  ;  then  divide  this  quotient  by 
11,  then  this  last  quotient  by  20;  then  again  by  11  and 
20  in  the  same  way,  and  so  on  by  11  and  20  continu- 
ally until  the  required  degree  of  accuracy  is  reached  : 
then  the  sum  of  all  these  quotients  will  be  the  quotient  re- 
quired. 
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131.  In  dividing'  by  73000  it  is  advantag-eous  to  do  so 
by  the  following  method  : — 

Having  written  down  the  number  to  be  divided  we 
write  under  it  one-third  of  itself,  then  one-tenth  of  this 
second  number,  neglecting  remainders,  and  lastly  one- 
tenth  of  this  third  number.  The  sum  of  these  four  num- 
bers with  the  last  five  figures,  reckoned  as  decimals,  will 
be  the  quotient  required. 

Establish  the  correctness  of  the  method. 

To  what  extent  can  its  accuracy  be  depended  upon  ? 

Indicate  a  slight  extension  of  the  metliod  which  will 
enable  any  required  degree  of  accuracy  to  be  attained. 

132.  Prove  the  correctness  of  the  following  approximate 
method  of  dividing  a  number  by  73  : 

Multiply  the  number  by  137  ;  subtract  y^^^^  of  the  pro- 
duct, and  point  off  four  decimal  places. 

133.  To  divide  a  number  by  137  ; 

Multiply  the  numl)er  by  73  ;  subtract  y^^o^  of  the  pro- 
duct, and  point  off  four  decimal  places. 

134.  If  a  is  a  little  less  than  the  cube  root  of  a  number 
^^    ^      2^  + a'' 

-N,  then  at  ,  O/y-^^?  ^^  ^^  closer  approximation. 

135.  By  successive  applications  of  the  principle  in  ex- 
ample 134,  find  the  cube  root  of  5,  true  to  3  decimal 
places. 

136.  The  square  of  the  sum  of  a  series  of  the  natural 
numbers,  beginning  with  1,  is  equal  to  the  sum  of  the 
cubes  of  the  same  numbers. 
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PROBLEMS  SELECTED  FROM  TORONTO  UNI- 
VERSITY MATRICULATION  PAPERS. 

1.  The  value  of  the  old  Spanish  dollar  (which  was  the 
unit  of  exchange  between  England  and  America),  was 
4s.  6d.  sterling,  but  gold  became  the  standard  of  theU.  S. 
currency  by  the  acts  of  1834-7,  which  made  the  gold  eagle 
weigh  258  grains,  being  nine-tenths  line.  The  English 
coinage  is  of  metal  22  carats  fine,  40  pounds  being  coined 
into  1869  sovereigns.  With  these  data  explain  why  the 
bank  par  of  exchange  between  New  York  and  London  is 
said  to  be  109|. 

2.  Prove  the  following  rule  for  computing  interest  at 
six  per  cent,  per  annum  for  a  period  of  months  and  days, 
the  substance  of  Avhich  was  given  in  the  Leader  of  March 
11,  1865. 

Multiply  the  number  of  months  by  5,  and  add  one-sixth 
the  number  of  days  ;  multiply  this  sum  by  the  principal 
expressed  in  dollars  ;  the  result  will  be  the  interest  ex- 
pressed in  mills. 

3.  A  tradesman  who  gives  six  months'  credit  abates  5 
per  cent,  for  cash.  Find  the  rate  of  interest  in  order  that 
this  may  be  the  true  discount. 

4.  "We  are  advised  by  telegraph  that,  on  Friday, 
United  States  Five-Twenties  were  sold  at  the  London  Stock 
Exchange  for  68J  gold.  The  same  class  of  securities 
brought  here  110 J  currency.  Taking  the  average  gold 
premium  at  fifty  per  cent.,  and  adding  the  par  of  ex- 
change, which  is  about  eight  per  cent.,  the  reader  can 
calculate  for  himself  that  681  gold  in  London  is  pretty 
near  llOJ  currency  in  New  York,  or,  more  exactly  speak- 
ing llOf."  NeiD  York  Times,  Tuesday  Aug.  21,  1866. 

Give  a  full  explanation  of  the  preceding  extract. 

5.  A  grocer  buys  150  pounds  of  coffee  at  14  cents  per 
pound,  and  39  pounds  of  chicory  at  6  cents  per  pound  ;  he 
pays  an  import  duty  of  121  per  cent,  ad  valorem,  and 
mixes  and  sells  them  at  25  cents  per  pound,  but  by  the 
use  of  a  false  balance  gains  \  ounce  on  every  apparent 
pound  sold.     Find  the  profit  per  cent,  made  on  his  outlay. 

21 
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6.  By  the  Canadian  Statute  it  is  provided  that  the  silver 
coins  of  tlie  Canadian  currency  shall  bear  the  same  rela- 
tion to  the  pound  currency  that  the  sterling  silver  coins 
bear  to  the  pound  sterling-,  being  also  of  the  same  standard 
of  fineness.  Sterling  silver  is  92.5  per  cent,  line,  and 
from  one  pound  troy  of  this  metal  are  coined  66  shillings. 
The  pound  sterling  is  said  to  be  equal  to  £1  4s.  4d.  cur- 
rency, or  |4.86§,  the  pound  currency  being  $4.  In  Martin  & 
Trubner's  "Currency,"  the  Canadian  ten  cent  piece  is 
said  to  weigh  38-42  grains  and  to  be  ^\  fine,  but  an  an- 
alysis by  Prof.  Croft  shows  that  the  fineness  is  that  of 
sterling.  The  American  mint  asserts  the  value  of  this 
piece  to  be  about  9  J  cents,  their  dollar  containing  345-6 
grains  pure  silver. 

Examine  the  consistency  of  these  statements. 

7.  Two  persons,  A  and  B,  borrow  ^300  on  joint  mort- 
gage from  a  building  society,  A  taking  200  and  B 100,  the 
amount  being  repayable,  principal  and  interest,  by  equal 
monthly  instalments,  to  which  A  and  B  contribute  propor- 
tionally. After  a  few  payments  have  been  made,  they 
desire  to  borrow  each  $200  additional  and  propose  to 
merge  the  old  debt  and  the  ncAV  into  a  single  mortgage 
for  $700,  whereupon  the  account  stands  thus  ; 

Amount  required  to  pay  off  old  mortgage . .  $245 

"       of  new  loan 400 

Surplus 55 

$700 
Discuss  the  interest  which  each  has  in  this  surplus  of 
$55,  and  the  proportion  in  which  they  should  contribute 
to  the  instalments  payable  in  future. 

8.  A  quantity  of  pulp,  filling  a  trough  3  feet  deep,  10 
feet  7  inches  long,  and  11  inches  wide,  is  made  into  paper 
of  the  same  width  and  of  such  a  thickness  that  12  sheets 
would  measure  a  quarter-inch.  Find  the  length  of  the 
paper  made,  the  pulp  losing  |  of  its  bulk  in  manufacture. 

9.  Explain  what  is  meant  by  Interest  and  discount. 
Find  the  time  for  Avhich  the  discount  on  a  certain  sum  of 
money  will  be  equal  to  the  interest  on  the  same  sum  for  a 
year ;  the  rat^  of  interest  in  both  cases  being  5  per  cent. 
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10.  Two  persons,  A  and  B,  start  from  the  same  corner  of 
a  rectangular  field  to  race  around  it  in  opposite  directions, 
A  giving  B  31v/2  yards'  start.  A's  speed  is  greater  than 
B's  by  one-tenth,  and  he  has  not  reached  the  opposite 
corner  by  11^2  yards  when  he  meets  B.  Prove  that  the 
area  of  the  field  cannot  be  greater  than  6050  yards,  nor  its 
diagonal  less  than  1 10  yards. 

11.  The  Sovereign  weighs  123-275  grains,  being  of  22 
carats,  and  the  Napoleon  (20  francs)  weighs  99-561  grains, 
being  nine-tenths  line.  It  is  proposed  to  coin  a  piece  of 
twenty-tive  francs,  and  to  make  this  .and  the  sovereign  * 
interchangeable.  Supposing  that  the  relative  alteration 
in  the  standards  of  the  two  countries  is  to  be  the  same,  how 
can  this  be  done  with  the  least  disturbance  of  the  coinages, 
and  what  will  be  the  weight  of  the  pure  gold  in  each  ? 

The  Chancellor  of  the  Exchequer  is  reported  {Times, 
June  7),  to  have  said  that  by  retaining  one  grain  out  of 
each  sovereign  (that  is — diminishing  its  weight  by  one 
grain)  by  way  of  seignorage,  it  would  be  identical  with 
the  25-fi-anc  piece.  Is  this  so?  If  not,  what  did  the 
Chancellor  probably  mean  ? 

12.  What  IS  meant  by  "  the  funds  ?"  Explain  why  the 
English  fands  rose  on  the  birth  of  •  the  Prince  Imperial  of 
France. 

A  person  holds  stock  in  the  English  3 J  per  cents.,  which 
are  at  98,  to  the  amount  of  £1500  sterling.  This  he 
transfers  to  Canadian  Government  6  per  cents.,  which  are 
at  105.  Find  the  alteration  in  his  income  in  dollars,  if  one 
pound  sterling  is  worth  $4.87. 

13.  Explain  the  distinction  between  simple  and  com- 
pound interest,  and  between  interest  and  discount. 

What  rate  per  cent,  per  annum  interest  is  discount  on  a 
note  for  one  year  at  7  per  cent.  ? 

What  rate  per  cent,  per  annum  interest  (compound)  is 
discount  on  a  note  for  half  a  year  at  3J  per  cent.  ? 

14.  Find  the  present  value  of  a  $1000  Government  de- 
benture with  coupons  for  semi-annual  payments  of  interest 
at  7  per  cent,  attached,  the  debentures  to  mature  at  the 
end  of  3  years,  when  I  want  8  per  cent,  interest  for 
money,  interest  also  payable  semi-annually. 
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15.  The  following  is  the  rule  given  in  the  IJlavati  for 
finding  the  square  of  a  number  : — 

"Place  the  square,  of  the  last  digit  over  the  number; 
and  the  rest  of  the  digits  doubled  and  multiplied  by  the 
last  are  to  be  placed  above  them  respectively ;  then  re- 
peating the  number  with  the  omission  of  the  last  digit, 
perform  the  same  operation  (and  take  the  sum  of  these 
numbers) ;  thus  to  find  the  square  of  297,  ' 
4 

36 
81 
28 
120 

49_ 

297 
SSmf.''— Peacock's  Anthmetic. 
Investigate  the  reason  for  this  rule. 

16.  A  grocer  buys  a  stock  of  tea,  and  sells  |  of  its  nomi- 
nal amount  at  84  cents  per  pound,  thus  clearing  $190 ;  he 
now  calculates  that  if  he  sells  the  remainder  at  87  cents 
per  pound  he  will^  on  the  whole,  make  30  per  cent,  on  his 
outlay.  But  he  has  forgotten  to  take  into  account  a  loss  of 
weight  of  two  per  cent,  by  waste  in  handling.  How  much 
less  cash  will  he  receive  than  he  expected  ? 

17.  A  person  buys  a  quantity  of  tea  in  New  York  at  90  ' 
cents  per  pound,  when  gold  is  at  250,  and  pays  a  duty  on 
it  of  20  per  cent,  in  bringing  it  into  Canada.  He  sells,  it 
when  greenbacks  have  risen  to  60,  for  silver  on  which 
there  is  4  per  cent,  discount  in  buying  Canadian  bills 
(gold  in  the  purchase  of  them  being  at  one  per  cent,  pre- 
mium in  New  York).  Find  the  rate  at  which  he  sells,  so 
as  to  make  ten  per  cent,  on  the  outlay. 

18.  A  person  pays  in  British  gold  coin  for  an  English 
acre  of  land^  at  the  rate  of  ten  francs  per  metre.  What 
weight  in  gold  does  he  give^  supposing  an  English  sov- 
ereign to  be  $4.86,  and  the  alloy  to  be  worth  one-tenth 
part  of  the  gold,  a  French  metre  being  39-38  inches  and 
a  franc  17  cents,  the  gold  in  the  sovereign  weighing  110 
grs.  and  the  alloy  10  grs.  ? 
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10.  A  person  purchases  a  quantity  of  goods  in  Liver- 
pool for  £37  10s.  sterling^  and  sells  in  Montreal  for  £65 
Canadian  currency  ;  he  pays  in  Montreal  an  ad  valorem 
duty  of  4J  per  cent.  Neglecting  other  incidental  expenses, 
what  is  the  gain  per  cent.,  supposing  a  pound  sterling  to 
be  worth  $4.87  ? 

20.  A,  B  and  C  engage  in  trade  ;  A  contributes  £150^  B 
£200  and  C  £250.  At  the  end  of  two  years  A  draws  £100, 
and  one  year  after  B  draws  £150.  When  the  partnership 
is  wound  up  at  the  end  of  four  years,  it  is  found  that  there 
is  to  the  credit  of  the  firm  the  sum  of  £1000.  Are  the 
data  sufficient  to  enable  us  to  make  an  equitable  distri- 
bution? Give  reasons  for  your  answer.  If  sufficient, 
determine  the  amount  to  which  each  is  entitled. 

21.  Explain  the  common  system  of  numerical  notation. 
If  the  decimal  point  in  any  number  be  moved  one  place 

to  the  left,  and  then  again,  and  so  on,  and  the  numbers 
thus  formed  be  added  together,  the  sum  is  the  result  of 
dividing  the  original  number  by  nine. 

22.  Sterling  gold  is  22  carats  fine^  and  from  40  pounds 
of  it  ai-fe  coined  1869  sovereigns.  Jewellers'  gold  is  18 
carats  fine.  An  ornament  made  of  the  latter,  and  Aveigh- 
ing  22  ounces,  was  sold  at  an  advance  of  tAvo-thirds  of  its 
value  by  weight,  and  the  jeweller's  profit  was  equivalent 
to  £1^1^^  per  ounce  on  the  pure  gold  contained  in  it. 
What  was  the  charge  for  workmanship,  disregarding  the 
value  of  the  alloys  ? 

23.  To  divide  a  number  by  a  divisor  111 (where 

1  is  repeated  any  number  of  times),  remove  the  decimal 
point  in  the  number  as  many  places  to  the  left  as  there 
are  one's  in  the  divisor ;  repeat  this  operation  successively, 
and  add  together  the  numbers  thus  formed,  then  subtract 
the  number  which  is  their  sum  from  the  same  number 
with  the  decimal  point  removed  one  place  to  the  right. 

Prove  the  above  rule. 

24.  A  grocer  has  two  kinds  of  tea  which  cost  him 
seventy  and  eighty-five  cents  a  pound  respectively,  and 
mixes  them  in  the  proportion  of  two  pounds  of  the  former 
to  one  of  the  latter.  At  what  price  should  he  sell  the  mix- 
ture in  order  to  realize  thirty  per  cent,  profit  ? 
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25.  Find  the  square  root  of  3  to  twelve  places  of  deci- 
mals and  deduce  the  values  of  -^>  . — ^>  WO'33. 

y'o  1  —  v'^ 

26.  The  value  of  a  diamond  (brilliant  cut)  varies  as  the 
square  of  its  weig-ht,  and  a  diamond  of  one  carat  is  worth 
£16;  find  the  value  of  the  Koh-i-nor,  which  weig^hs  102 J 
carats. 

27.  The  Yorkshire  coal  field  extends  over  940  square 
miles,  with  an  average  depth  of  seam  70  feet ;  coal  is 
about  IJ  times  as  heavy  as  water,  of  which  a  cubic  foot 
weighs  1000  ounces.  The  annual  consumption  of  coal  in 
Great  Britain  being  80  millions  of  tons,  how  many  years 
will  this  field  furnish  the  supply  at  that  rate? 

28.  Find  the  present  worth  of  a  promissory  note  of 
$728,  due  2  years  hence  (a)  at  simple  interest,  (b)  at  com- 
pound interest,  money  being  at  6  per  cent. 

29.  A  person  holds  $4000  of  Bank  of  Toronto  stock,  and 
directs  a  broker  to  dispose  of  it,  and  invest  the  proceeds 
in  Ontario  Bank  stock,  after  deducting  his  commission. 
The  broker  sells  at  179  and  buys  at  107,  and  charges  one- 
third  per  cent,  commission  for  each  transaction.  How  is 
the  income  of  the  owner  affected,  supposing  the  Bank  of 
Toronto  to  pay  twelve  and  the  Ontario  Bank  eight  per 
cent,  per  annnm  ? 

30.  A  dealer  sells  at  a  profit  of  25  per  cent.  His  pur- 
chaser fails,  paying  75  cents  on  the  dollar.  How  much 
per  cent,  does  the  dealer  gain  or  lose  ? 

31.  A  person  bought  an  amount  of  tea  at  the  rate  of  8 
pounds  for  5  dollars,  and  sold  half  of  it  at  the  rate  of  5 
pounds  for  3  dollars,  and  found  he  was  losing  money.  He 
then  sold  the  remainder  at  3  pounds  for  2  dollars,  and  on 
the  whole  transaction  gained  $1.  What  was  the  loss  per 
cent,  on  the  first  sale,  and  the  gain  per  cent,  on  the  last? 

32.  A  person  has  three  notes,  one  for  a  certain  amount, 
and  each  of  the  others  for  half  as  much,  and  all  three  due 
in  twelve  months ;  he  gets  the  note  for  the  largest  sum 
discounted  at  10  per  cent.,  and  the  two  others  at  8  per 
cent,  and  12  per  cent.,  respectively,  and  finds  that  the 
sum  of  these  two  discounts  is  less  than  the  discount  on 
the  other  ncte  by  ISy^y-.     Find  the  amounts  of  the  notes. 
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33.  A  ladder,  100  feet  long,  stands  in  a  vertical  position 
against  a  tower.  How  much  will  the  top  of  the  ladder  be 
lowered  by  drawing  oat  its  foot  10  feet  in  a  horizontal 
plane  ? 

34.  Investigate  the  method  of  extracting  the  square 
root  of  any  number,  giving  reasons  for  the  successive 
steps  in  the  process.     Obtain  the  square  roots  of 

1746238  ;  59810432  ;  894651027  ; 

to  four  decimal  places. 

35.  Gold  is  purchased  in  New  York  to  the  amount  of 
3300  dollars  at  the  quotation  112-J.  It  is  then  brought  to 
Toronto,  where  it  is  all  expended  in  the  purchase  of  United 
States  currency  notes  at  the  quotation  88 J.  These  notes 
are  then  expended  in  the  purchase  of  gold  at  the  quota- 
tion 111  J.  How  much  was  gained  by  the  transaction, 
and  what  percentage  was  made  on  the  amount  originally 
laid  out  ?  * 

36.  Prove  the  rale  for  pointing  in  the  extraction  of  tlio 
cube  root  of  a  number. 

There  is  a  metal  cubical  box  of  96  feet  surface  and 
1 J  ft.  thickness  ;  also,  three  solid  cubes  of  another  kind  of 
metal,  whose  surfaces  are  as  the  numbers  1,  4  and  9, 
and  whose  combined  weight  equals  that  of  the  box. 
Find  the  lengths  of  the  edges  of  the  cubes,  the  weight  of 
the  latter  metal  being  to  that  of  an  equal  bulk  of  the 
former  as  3  is  to  4. 

37.  $500  is  offered  by  a  building  society,  to  be  repaid 
in  two  annual  instalments  of  $285  dollars  each,  so  that  the 
debt  is  liquidated  at  the  end  of  two  years  from  the  pre- 
sent.    Find  the  society's  rate  of  interest. 

38.  A  bank  wishes  to  realize  4  per  cent,  interest  on  its 
discounting  operations.  Form  for  it  a  table  of  the  rates 
at  which  it  must  discount  notes  payable  in  30,  60  and  90 
days,  respectively. 

39.  A  person  who  holds  stock  in  the  bank  of  Montreal, 
which  is  at  185^  to  the  value  of  $20,000,  sells  out  and  in- 
vests in  Royal  Canadian  bank  stock,  which  is  at  99.  If 
the  Montreal  bank  pays  a  dividend  of  10  per  cent.,  and  the 
Royal  Canadian  a  dividend  of  6  per  cent.,  find  whether 
his  income  is  increased  or  decreased,  and  to  what  extent. 
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40.  State  the  advantages  arising  from  the  employment 
of  Bills  of  Exchange.  Define  **Par  of  Exchange"  and 
"  Course  of  Exchange ;"  mention  any  causes  that  influence 
the  latter. 

41.  Gold  is  quoted  at  113  in  Boston,  and  Nova  Scotia 
bank  notes  at  110;  American  gold  is  at  a  premium  of  3 
per  cent,  in  Nova  Scotia.  If  a  Halifax  merchant  wishes 
to  pay  a  Boston  creditor  $6000  American  currency,  deter- 
mine whether  it  would  be  more  advantageous  to  remit 
gold  than  Nova  Scotia  currency,  and  how  much  (in  Nova 
Scotia  currency)  he  will  save  by  following  the  more  pro- 
fitable course. 

42.  A  grain  dealer  laid  out  a  certain  sum  in  oats,  25 
per  cent,  more  in  barley,  and  in  wheat  20  per  cent,  more 
than  in  oats  and  barley  together ;  he  sold  the  oats  at  a 
profit  of  8  per  cent.,  the  wheat  at  a  profit  of  14  per  cent., 
and  the.  barley  at  a  loss  of  5  per  cent^  receiving  altogether 
$12829.20.  Find  the  amount  invested  in  each  kind  of 
grain. 

43.  A  man  holds  three  notes,  the  first  for  $1000  due 
April  1st;  the  second  $1600,  due  July  1st;  the  third 
$1200^  due  Sept.  1st.  He  has  them  exchanged  for  two 
others^  one  of  which  is  for  $2000  payable  ^ay  1st.  Find 
when  the  second  note  matures. 

44.  A  person  borrows  $100  at  10  per  cent,  simple  in- 
terest, and  repays  the  same,  principal  and  interest,  in 
four  equal  quarterly  payments.  Find  the  amount  of  each 
payment. 

45.  A  merchant  becoming  embarrassed  compounds 
with  his  creditors  and  gives  them  forty  cents  on  the  dol- 
lar and  has  $5000  left  for  himself.  Had  he  made  an'  as- 
signment and  given  up  everything  to  the  creditors  they 
would  have  received  forty-five  cents  on  the  dollar,  after 
paying  the  expenses  of  the  insolvency,  which  would 
amount  to  one-tenth  of  the  whole  estate.  Find  the  assets 
and  liabilities  of  the  insolvent. 

46.  Between  2  and  3  o'clock  the  minute  hand  was  be- 
tween 3  and  4,  and  about  an  hour  afterwards  the  hour  and 
minute  hands  had  changed  places.  What  was  the  exact 
time  at  the  first  observation  ? 
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47.  Define  interest  and  discount. 

Wliat  rate  of  discount  is  equivalent  to  seven  per  cent. 
per  annum  interest  ? 

A  merchant  discounts  witli  a  bank  at  tlie  rate  of  seven 
per  cent,  per  annum  a  note  for  $950  at  three  months, 
bearing  interest  at  eight  per  cent,  per  annum.  With 
what  amount  is  he  credited  ? 

48.  A  person  sells  |12000  of  Dominion  bank  stock  at 
112  and  invests  the  proceeds  in  New  York  Central  rail- 
way stock  selling  at  98|.  What  yearly  dividend  should 
the  latter  stock  pay  in  order  that  his  income  may  be  un- 
changed, the  Dominion  bank  paying  half-yearly  dividends 
of  four  per  cent.,  and  gold  being  quoted  at  112|  ? 

49.  A  at  his  death  leaves  135,000  to  be  divided  between 
his  two  sons,  in  proportion  to  their  ages, on  the  elder  com- 
ing of  age.  Had  he  left  it  to  be  divided  in  proportion  to 
their  ages  on  the  younger  coming  of  age,  the  latter  would 
have  received  $1000  more  than  he  does.  Find  the  differ- 
ence in  their  ages. 

50.  A  is  engaged  to  do  a  piece  of  work  and  is  to  receive 
$3  for  every  day  he  works,  but  is  to  forfeit  one  dollar  for 
the  lirst  day  he  is  absent,  two  for  the  second,  three  for  the 
third,  and  so  on.  Sixteen  days  elapse  before  he  finishes 
the  work  and  he  received  $26.  Find  the  number  of  days 
he  is  absent. 

51.  Having  found  a  certain  namber  of  figures  in  the 
extraction  of  the  square  root  of  a  number,  show  how  we 
may  obtain  as  many  more,  less  one,  by  a  simple  process 
of  division. 

Example  : — Find  the  square  root  of  265-32  to  within  a 
unit  of  the  fifth  decimal  place. 

52.  There  are  three  towns,  A,  B  and  C  ;  the  road  from 
B  to  A  forming  a  right  angle  with  that  from  B  to  C.  A 
person  travels  a  certain  distance  from  B  towards  A,  and 
then  crosses  by  the  nearest  way  to  the  road  leading  from 
C  to  A,  and  finds  himself  three  miles  from  A  and  seven 
from  C.  Arriving  at  A  he  finds  he  has  gone  further  by 
one-fourth  of  the  distance  from  B  to  C  than  he  would 
have  done  had  he  not  left  the  direct  road.  Required  the 
distance  of  B  from  A  and  C. 
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53.  On  a  railway  are  two  parallel  tracks ;  on  one  of 
these,  trains  pass  a  certain  point  every  49J  minutes  ;  on 
the  other,  the  same  point,  every  52  J  minutes.  A  train  on 
the  former  track  has  just  passed  this  point,  and  in  271 
minutes  one  on  the  latter  will  do  so.  Will  trains  on  these 
tracks  ever  pass  this  point  at  the  same  instant  ?  If  so,  in 
what  time  from*  the  passage  just  mentioned  ? 

54.  Prove  the  folloAving  rule  for  finding  approximately 
the  interest  on  ^1  for  any  number  of  days,  at  six  per  cent.: 
Divide  the  number  of  days  by  six  and  call  the  quotient 
mills. 

The  interest  on  a  certain  sum  of  money  for  73  days 
obtained  by  this  method,  differed  from  the  true  interest 
by  5  cents.     What  was  the  sum  of  money? 

55.  A  and  B  are  to  race  from  M  to  N  and  back  ;  A  moves 
at  the  rate  of  10  miles  an  hour,  and  gets  a  start  of  20 
minutes.  On  A's  returning  from  N  he  meets  B  moving 
towards  it,  and  one  mile  from  it ;  but  A  is  overtaken  by 
B  when  one  mile  from  M.  Find  the  distance  from  M  to  N. 

56.  A  mortgage  dated  1st  January,  1872,  payable  in 
three  equal  annual  payments  of  $200  each,  with  interest 
on  the  whole,  jayable  half-yearly  at  six  per  cent.,  is  sold 
on  the  1st  July,  1872.  What  sum  must  the  purchaser  pay 
so  that  the  investment  may  be  worth  8  per  cent.? 

57.  The  captain  of  a  privateer  seeing  a  trading  vessel 
10  miles  a  head,  sailed  15  miles  in  direct  pursuit  of  her, 
and  then  observing  that  the  trader  steered  at  right  angles 
to  her  former  course,  changed  his  own  course  so  as  to 
overtake  her  witjiout  changing  the  direction  of  his  ship's 
motion,  the  privateer  running  10  and  the  trader  7  miles 
an  hour.  Find  the  whole  distance  travelled  by  the  priva- 
teer before  overtaking  the  other,  and  the  time  occupied. 

58.  A  person  has  a  certain  amount  of  bank  stock  which 
he  sells  at  110^,  and  invests  the  proceeds  in  5  per  cents  at 
79|.  When  this  has  risen  5i  per  cent.,  he  purchases  the 
same  amount  of  the  original  stock  as  he  held  at  first  at 
109 1^  which  now  pays  8  per  cent.,  and  finds  that  while 
$110  remain  in  cash  his  income  has  fallen  $8.  Find  the 
percentage  originally  paid  by  the  bank  stock,  allowing  i 
per  cent,  brokerage  on  each  transaction. 
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59.  Three  laborers,  wliQge  rates  of  Avorkin^  are  equal, 
can  complete  a  certain  piece  of  work  in  three  hours,  work- 
ing" together.  They  work  tog-ether  an  hour  when  one 
stops,  and  each  of  the  others  works  half  as  hard  again;  at 
the  end  of  the  second  hoar  another  stops,  and  the  re- 
maining one  Avorks  half  as  hard  again  as  he  did  during 
the  second  hour.  If  in  each  successive  hour  he  increases 
his  rate  of  working  in  the  same  ratio,  in  what  time  will 
the  work  be  completed. 

GO.  A  and  B  are  a  certain  distance  apart.  A  person  to 
whom  this  distance  is  known  has  two  foot-rules,  which 
have  expanded  uniformly  at  different  rates,  the  ditference 
in  their  lengths  being  J  of  an  inch  ;  he  lays  off  a  certain 
distance  from  A  towards  B,  and  with  the  same  rule  lays 
off  from  B  towards  A,  the  nominal  difference  between  the 
whole  distance  and  the  distance  first  laid  out,  and  notes 
the  distance  between  the  two  points  thus  found.  He  per- 
forms the  same  operation  with  the  second  rule,  and  finds 
the  distance  between  the  two  points  in  the  latter  case  to 
be  one  inch  less  than  in  the  former.  What  is  the  distance 
from  A  toB? 

Gl.  Explain  the  carat  system  of  expressing  the  qaality 
of  gold. 

What  is  the  quantity  of  standard  metal  contained  in 
21  lbs.  10  oz.  18  dwt.  12  grs.  of  gold  reported  worse  1 
carat  oj  grs.  ? 

G2.  An  oarsman  finds  that  during  the  first  half  of  the 
time  of  rowing  over  any  course  he  rows  at  the  rate  of  five 
miles  an  hour,  and  during  the  second  half  at  the  rate  of 
four  and  a  half  miles.  His  course  is  up  and  down  a  stream 
which  flows  at  the  rate  of  three  miles  an  hour,  and  he 
finds  that  by  going  down  the  stream  first  and  up  after- 
wards it  takes  him  one  hour  longer  to  go  over  the  course 
than  by  going  first  up  and  then  down.  Find  the  length 
of  the  course. 

63.  A  man  has  real  estate  from  which  he  receives  an 
income  at  the  rate  of  ten  per  cent.,  without  allowing  for 
taxes.  On  both  income  and  property  he  is  taxed  at  the 
rate  of  19 J  mills  on  the  dollar.  At  wiiat  rate  is  his 
property  taxed  altogether  ? 
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64.  Find  the  smallest  sum  that  can  be  exactly  paid 
with  both  shillings  sterling  and  currency,  one  pound 
sterling  being  worth  $4.84. 

G5.  Bank  of  Commerce  stock  is  worth  120  and  pays  a 
dividend  of  8  per  cent,  per  annum.  Find  the  income  from 
100  shares,  and  the  amount  obtained  by  the  sale  of  them, 
allowing  the  broker  a  commission  of  ^  per  cent. 

6G.  A  grocer  mixes  40  gallons  of  whiskey  at  75  cents, 
40  at  $1.50,  and  a  certain  number  of  gallons  at  one  dollar. 
After  keeping  the  mixture  a  year,  by  selling  it  at  $1.35  a 
gallon,  he  would  have  gained  twenty  per  cent,  profit  and 
six  per  cent,  interest  on  his  capital ;  but  owing  to  a  leak- 
age he  gains  his  interest  and  16J  per  cent,  profit.  Find 
the  number  of  gallons  that  leaked  out. 

67.  A  man  is  to  row  over  a  certain  course  in  a  certain 
time.  By  rowing  at  the  rate  of  four  miles  an  hour  he 
would  arrive  5  minutes  too  late;  and  by  rowing  at  the 
rate  of  live  miles  an  hour  he  would  arrive  10  minutes  too 
early.  Find  the  length  ol  the  course  and  the  time  of 
rowing. 

(jS.  A  room  is  20  feet  long,  16  ft.  wide  and  12  ft.  high, 
with  openings  of  area  94  sq.  feet.  It  takes  as  much  i)laster- 
ing  as  another  room  which  is  as  long  as  broad^  10  ft. 
high,  and  whose  openings  have  an  area  of  70 J  square  ft. 
Find  the  length  of  the  second  room. 

69.  $1200  is  to  be  distributed  among  A,  B  and  C.  From 
part  of  it  they  receive  equal  amounts,  and  of  the  rest  B's 
share  is  10  per  cent,  more  than  A's  share,  and  C's  is  10 
per  cent,  more  than  B's.  Altogether  B's  share  is  83V^per 
cent,  more  than  A's,  and  7|f  per  cent,  less  than  C's.  Find 
the  part  of  the  $4200  that  was  divided  equally. 

70.  A  certain  amount,  of  six  per  cent,  stock  at  95  is  sold 
out ;  and,  being  invested  in  the  7|  per  cents  at  a  certain 
price,  it  is  found  that  the  resulting  income,  after  deduct- 
ing an  income  tax  of  one  per  cent,  is  two  per  cent,  more 
than  the  previous  one,  after  deducting  an  income  tax  of  2 
per  cent.     Find  at  what  the  second  stock  is  quoted. 

71.  There  are  four  cannon  balls  of  diameters  3,  4^  5 
and  6  inches,  respectively.  Show  that  the  weight  of  the 
largest  is  equal  to  the  combined  weight  of  all  the  others. 
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72.  A  person  invests  $5445  in  stock  paying  six  j  er  cent, 
when  at  90|,  and  on  the  stock  rising  to  91  transfers  to 
another'stock  paying  7  per  cent.,  which  is  selling  at  97^. 
HoAV  much  is  his  income  increased  ? 

73.  Find  the  amount  accumulated  at  the  end  of  three 
years  by  a  person  who  invests  $5000  now,  and  does  the 
same  at  the  beginning  of  each  succeeding  year,  at  8  per 
cent,  compound  interest  on  the  whole  sum  invested. 

74.  Find  the  difference  between  the  simple  and  com- 
pound interest  on  $5000  for  5  years,  at  8  per  cent. 

75.  The  price  of  diamonds  per  carat  varies  as  their 
weight.  If  a  diamond  of  three  carats  is  worth  $342,  what 
is  the  value  of  a  diamond  of  4  carats  ? 

76.  A  person  has  $20000  invested  in  stock  paying  six 
per  cent.,  which  he  sells  and  invests  in  stock  paying  seven 
per  cent,  at  87i.  If  the  increase  in  his  income  is  $40, 
what  is  the  price  of  the  first  named  stock  ? 

77.  Divide  111  into  three  parts  so  that  the  products  of 
each  pair  may  be  as  4:5:6. 

78.  Distinguish  between  interest  and  discount  and  show 
that  if  P,  I,  D  be  respectively  the  principal  sum,  and  the 
interest  and  discount  upon  it  for  any  given  time, 

^_1      1. 
D^T"^  P 

79.  A  person  has  an  income  derived  from  £3360,  which 
was  originally  invested  in  the  4  per  cents,  at  96.  If  he 
now  sells  out  at  94,  and  invests  one-half  of  the  proceeds 
in  railway  stock  at  82 J,  which  pays  a  dividend  of  3  per 
cent.,  and  the  other  half  in  bank  stock  at  164  J,  paying  8^ 
per  cent,  dividend,  what  difference  will  he  find  in  his  in- 
come ? 

80.  A  started  from  Ottawa  at  9  a.m.  to  walk  to  Chelsea. 
After  he  had  walked  1|  miles,  B  started  and  overtook  A 
half  way  there.  A  then  increased  his  pace  one-fifth  and 
B  decreased  his  one-ninth,  and  they  reached  Chelsea  to- 
gether at  11:28|  a.m.     Find  the  distance  to  Chelsea. 

81.  A  merchant  receives  $300  for  sales  in  one  day.  On 
$200  he  gains  40  per  cent.  What  does  he  gain  or  lose  per 
cent,  on  the  remaining  $100,  in  order  that  his  profit  for 
the  day  may  be  $50  ? 
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82.  A  county  borrows  $150,000,  to  be  paid  off,  principal 
and  interest,  in  twenty  equal  annual  instalments.  Find 
the  annual  payment^  interest  at  six  per  cent. 

83.  A  proprietor  of  three  per  cent,  consols  receives  his 
half-yearly  dividend,  and  lays  it  out  in  the  purchase  of 
more  consols  at  90.  His  next  half-year's  dividend  is  £457 
10s.  ;  how  much  does  this  dividend  exceed  the  former  ? 

84.  Find  the  value  of 

,2        4n 

(— -  — )  of  -6355  of  £13  16s.  6d. 

^•3      -7^ 

85.  A  merchant  buys  cotton  (27  inches  wide)  at  5  cents 
per  square  yard.  He  pays  a  duty  of  2  cents  per  square 
yard  and  15  per  cent,  ad  valorem.  For  what  price  per 
yard  should  he  sell  it  in  order  to  gain  25  per  cent,  on  his 
outlay  ? 

86.  A  person  bought  a  lot  of  land  for  $10000.  He  sold 
one-half  of  it  at  a  gain  of  50  per  cent.,  two-fifths  of  it  at 
$40  an  acre,  and  the  remainder  at  a  loss  of  40  per  cent. 
He  gained  45  per  cent,  on  the  whole.  Find  the  number 
of  acres  in  the  lot. 

87.  A  and  B  can  do  a  piece  of  work  in  three-fifths  of  the 
time  in  which  A  can  do  it  alone.  B  can  do  three-fourths 
of  the  work  by  working  five  days  longer  than  it  takes  A 
to  do  the  whole  work.  Find  in  what  time  each  can  do  the 
work. 

88.  Sulphuric  acid  contains  ^f^  per  cent,  of  hydrogen. 
When  zinc  is  put  into  sulphuric  acid  all  the  hydrogen  is 
set  free  and  zinc  sulphate  is  left,  which  contains  40*32  per 
cent,  of  zinc.  If  50  cubic  inches  of  hydrogen  weigh  one 
grain,  how  much  zinc  would  be  necessary  for  the  pre- 
paration of  enough  hydrogen  to  fill  a  balloon  ten  feet  in 
diameter  ? 

89.  Extract  the  cube  root  of  2007  to  two  decimal  places. 
Show  how  the  cube  root  of  any  perfect  cube  less  than  a 

million  may  be  determined  by  inspection. 

90.  If  $300  be  laid  out  at  simple  interest  for  a  certain 
number  of  years  it  will  amount  to  $360.  If  the  same  be 
allowed  to  remain  two  years  longer,  and  at  a  rate  of  in- 
terest one  per  cent,  higher,  it  will  amount  to  $405.  Find 
the  rate  and  the  number  of  years. 
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91.  A  Canadian  company  borrows  in  Paris  294000 
francs,  for  wliicli  it  pays  an  annual  interest  of  $2920. 
This  loan  is  transmitted  through  London,  when  exchange 
on  London  is  quoted  at  25-30  francs,  and  sterling  exchange 
is  109|.  Find  what  rate  of  interest  the  company  pays  on 
the  money  actually  received. 

92.  Assuming  a  metre  to  be  39 'ST  inches,  express  a  yard 
in  terms  of  the  metre,  and  an  inch  in  terms  of  the  centi- 
metre. 

The  areas  of  Ontario  and  Canada  are  respectively 
121260  and  3500000  square  miles.  Express  these  in  square 
kilometres. 

93.  A  quantity  of  sugar,  valued  at  $42134  Spanish 
gold,  was  entered  for  duty  at  30%.  In  consequence  of 
Spanish  gold  having  been  taken  at  par,  whereas  it  was 
only  worth  92J  cents  on  the  dollar,  a  refund  of  duty  was 
afterwards  claimed.     Calculate  the  amount. 

94.  How  much  will  $1000  amount  to  in  2i  years,  com- 
pound interest  at  4  per  cent,  per  annum_,  payable  half 
yearly  ? 

95."^  A  person  pays  $292.50  for  $300  due  in  three  months 
hence.     What  rate  per  cent,  interest  does  he  receive  ? 

96.  What  is  meant  by  the  expression,  "  Sterling  ex- 
change 9 J  p.c.  premium  ?" 

A  person  pays  $181.50  for  £37  10s.  stg.  What  per 
cent,  premium  is  sterling  exchange? 

97.  A  waterman  rows  a  given  distance  a  and  back  again 
in  h  hours,  and  finds  that  he  can  row  c  miles  with  the 
stream  in  the  same  time  as  d  miles  against  it.  Find  the 
time  each  way  and  the  rate  of  the  stream. 

98.  Four  points,  moving  each  at  a  uniform  speed,  take 
198,  495,  891  and  1155  seconds,  respectively,  to  describe 
the  length  of  a  given  straight  line.  Supposing  them  to  be 
together  at  any  instant  at  the  same  end  of  the  line,  and  to 
move  in  it  from  end  to  end  continually,  what  interval  of 
time  will  elapse  before  they  are  together  at  the  same  point 
again  ? 

99.  A  person  invests  $4700  in  shares  which  are  at  98, 
paying  3|  per  cent.,  and  the  same  in  3  per  cent,  consols 
at  94.     Find  the  income  from  each. 
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100.  Two  trains,  92  and  84  feet  long-,  respectively,  mov- 
ing with-uniform  velocity  in  opposite  directions  on  paral- 
lel rails^  pass  each  other  in  1|  seconds  ;  when  moving-  in 
the  same  direction  the  faster  passes  the  other  in  6  seconds. 
Find  the  rate  at  Avhich  each  train  moves. 

101.  A  cistern  is  2  metres  long,  5  decimetres  broad  and 
8  centimetres  deep.  What  is  the  quantity  and  weight  of 
water  it  will  contain  ? 

102.  A  crystal  weighs  1-53  ounces  in  water  and  1-73  in 
naphtha  of  specific  gravity  -85.  Find  its  actual  weight, 
bulk  and  specific  gravity. 

103.  Given  one  pound  sterling  equals  $4.8o|.  Obtain 
short  methods  for  the  conversion  of  sterling  into  currency 
and  currency  into  sterling^  and  illustrate  by  examples. 

104.  A  man  bought  ^500  three  per  cent,  stock  at  93 J, 
and  after  receiving  one  dividend  sold  at  96|.  What  did 
he  gain  ? 

105.  Explain  the  metric  system  of  weights  and  mea- 
sures, and  give  the  equivalent  of  each  metric  unit. 

106.  The  issue  price  of  certain  railway  shares  was  $50, 
to  be  paid  in  5  instalments  of  $10  each,  the  first  on  appli- 
cation. After  a  ''call"  or  second  payment  of  $10,  the 
shares  stood  at  one  dollar  a  share  premium.  A  person 
then  invested  $756,  and  after  paying  a  further  call  of  $10, 
a  dividend  was  declared  of  8|  per  cent,  per  annum  on  the 
paid-up  capital.  What  is  the  amount  of  his  dividend,  and 
what  interest  has  he  got  for  his  money  ? 

107.  Three  boats  started  at  the  same  moment  at  inter- 
vals of  100  yards  apart ;  in  6  minutes  the  third  overtook 
the  second  and  in  two  minutes  more  it  overtook  the  first. 
How  soon  will  the  second  overtake  the  first  ? 

108.  The  interest  on  a  sum  of  money  for  two  years  is 
$349.58,  and  the  discount  on  the  same  sum  for  the  same 
time  is  $310.74;  simple  interest  in  both  cases.  Find  the 
rate  per  cent,  and  the  amount. 

109.  A  person  shooting  at  a  target,  at  a  distance  of  545 
yards,  hears  the  bullet  strike  the  target  4  seconds  after 
he  fired.  A  spectator,  equally  distant  from  the  target  and 
the  shooting  point,  hears  the  shot  strike  21  seconds  after 
he  heard  the  report.     Find  the  velocity  of  sound. 
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110.  A  in  Toronto  pays  B  in  Paris  1000  francs  by  a  bill 
of  exchange  on  London,  exchange  at  Paris  being  25-25 
francs  for  £1  sterling.  Find  the  amount  of  the  bill  and 
its  value  in  currency  (£1  =  |4.86|).  When  the  bill  reaches 
Paris  exchange  is  at  25-23.  Find  the  amount  in  francs 
for  whicli  the  bill  sells, 

111.  If  the  minute  hand  of  a  clock  be  4  inches  long  and 
the  hour  hand  3  inches,  tind  the  times  between  4  and  5 
o'clock,  when  their  ends  are  5  inches  apart. 

112.  Lead  weighs  11-324  times  as  heavy  as  water: 
cork  weighs  -^'g,  and  fir  ^^,  respectively,  of  the  weight  of 
an  equal  volume  of  Avater.  How  much  cork  and  lead  must 
be  combined  together  so  that  the  mass  maybe  equal  to  80 
pounds,  the  weight  of  a  beam  of  tir  timber  of  the  same 
magnitude  ? 

113.  T'wo  casks,  A  and  B,  contain  each  four  gallons  of 
two  different  kinds  of  fluid.  A  gallon  is  taken  out  of  A 
and  put  into  B,  and  then  a  gallon  of  the  mixture  is  taken 
out  of  B  and  put  into  A.  This  double  operation  is  re- 
peated 12  times.  How  much  of  the  original  fluid  is  there 
then  in  A  ? 

114.  What  must  be  the  gross  produce  of  an  estate  in 
order  that,  after  paying  a  10  per  cent,  income  tax,  and  a 
rate  of  12i  cents  on  the  dollal*  on  the  residue,  there  may 
remain  $1612? 

115.  A  grocer  sold  60  pounds  of  coffee  and  80  pounds 
of  sugar  for  $25,  but  he  sold  24  pounds  more  of  sugar  for 
$8  than  he  did  of  coffee  for  $10.  What  was  the  price  of  a 
pound  of  each  ? 

116.  Give  a  short  method  of  approximating  to  any  root 
of  decimals  nearly  equal  to  unity. 

117.  How  many  square  feet  of  inch  and  a  half  plank 
will  be  required  in  the  construction  of  a  closed  box,  whose 
external  dimensions  are  to  to  be  3,  4,  and  6  feet  ? 

118.  Find  the  number  of  square  feet  of  inch-and-a-half 
plank  necessary  for  the  construction  of  a  closed  box,  whose 
internal  dimensions  must  be  3'  6",  3'  3",  and  3'  IJ." 

110.  It  is  between  two  and  three  o'clock,  and  the  hour 
and  minute  hands  of  a  clock  are  inclined  to  each  other  at 
an  ancfle  of  60  desfrees.     Find  the  time. 
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120.  Multiply  359,999,99l),9i)9  by  799,999  and  divide 
the  result  bv  599,999. 

121.  Simplify 

2  +  ^/3  .  3  +  v2     5  +  to 
—  ^_    .  .^-  X  —  ^    . 

2-s3     3-^2     n-vtJ 

122.  The  crew  of  a  boat  row  G  miles  doAvn  a  river  and 
half  way  back  again  in  two  hours.  Sujiposing-  the  stream 
to  have  a  current  of  2 J  miles  an  hour,  find  at  Mhat  rate 
they  would  row  in  still  water. 

123.  Show  how  a  piece  of  paper  8  inches  s^iuare  may 
be  cut  so  as  to  form  a  parallelogram,  whose  sides  are  very 
nearly  13  and  5,  and  Avliose  angles  are  very  nearly  right 
angles. 

124.  A  vessel  5  ft.  10  inches  long,  4  ft.  2  in.  wide,  and 
3  ft.  4  In.  deep  is  filled  with  water.  Find  the  weiglit  in 
pounds  of  the  contents  of  the  vessel  ;  a  cubic  foot  of  water 
weighing  1000  ounces. 

125.  A  Glasgow  merchant  ships  to  his  ]\Iontreal  agents 
for  sale  goods  for  which  he  pays  £116  sterling  in  Glas- 
gow. He  pays  an  ad  valorem  duty  of  12  per  cent,  upon 
the  goods  and  a  commission  of  7  percent,  to  his  agents  for 
their  services.  The  goods  realize  in  JNlontreal  1 780.  Find 
the  merchant's  net  gain,  a  pound  sterling  being  equal  to 
$4.8G. 

126.  A  person  ordered  $150  to  be  distributed  among 
some  poor  people,  but  before  the  distribution  had  taken 
place  two  more  unexpectedly  appeared,  in  consequence  of 
which  the  former  received  $2.50  each  less  than  they  other- 
wise would  have  done.     What  was  their  number  at  first  ? 

127.  A  grocer  can  sell  coffee  at  30  cents  a  pound,  and 
realize  a  profit  of  25  per  cent.  He,  however,  mixes  the 
coffee  with  chicory,  which  costs  him  6  cents  a  pound,  and 
selling  the  mixture  at  25  cents  a  pound  realizes  a  profit 
of  40  per  cent.  How  many  per  cent,  of  coffee  does  the 
adulterated  mixture  contain  ? 

128.  The  area  of  the  base  of  a  cylinder  is  2  square  ft.  and 
its  height  30  inches.  Find  the  height  of  a  cylinder  the 
solid  content  of  which  is  3  times  as  great,  but  whose  dia- 
meter is  only  tAvo-thirds  that  of  the  given  one. 
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120.  Find  accurately  to  three  places  of  decimals  the 
cube  root  of  7883642 1/ 

130.  If  10  men  and  3  women  Avorking-  8  hoars  a  day 
perform  a  piece  of  w.ork  in  12  days_,  how  many  days  would 
be  required  for  8  men  and  5  women  working  9  hours  a 
day  to  perform  the  same  work,  if  3  women  do  as  much 
work  in  a  given  length  of  time  as  2  men  ? 

131.  A  person  borrows  $510,  which  he  agrees  to  pay  in 
yearly  payments  of  $90  each,  together  with  interest  at  the 
rate  of  8  per  cent.,  payable  annually,  the  borrower  having 
the  privilege  of  paying  a  greater  sum  than  $90  on  account 
of  principal  annually,  if  he  choose  to  do  so,  the  lender 
agreeing  to  allow  him  interest  at  7  per  cent,  upon  all 
principal  money  paid  in  excess  of  |90  a  year.  The 
borrower  makes  three  annual  payments  of  $150  each  and 
pays  the  balance  of  his  indebtedness  at  tlie  end  of  the 
fourth  year.     Find  the  amount  of  the  last  payment. 

132.  The  plate  of  a  mirror  is  3G  inches  by  2-1  and  is  to 
1)6  framed  with  a  frame  of  uniform  width,  whose  area  is 
to  be  equal  to  I'f  that  of  the  glass.  Find  the  width  of  the 
frame. 

133.  The  diameter  of  the  hind  wheel  of  a  carriage  is 
one  foot  greater  than  that  of  the  fore  wheel,  and  in  a 
journey  of  seven  miles  the  fore  wheel  makes  210  revolu- 
tions more  than  the  hind  wheel.  Find  the  diameter  of 
each  wheel,  assuming  the  ratio  of  the  diameter  to  the  cir- 
cumference of  a  circle  to  be  as  7  to  22. 

134.  A  goldsmith  mixes  gold  of  15,  19,  23' and  24  carats 
so  that  the  compound  may  be  20  carats  fine.  What  quan- 
tity of  each  must  he  use  ? 

Any  consistent  answer  will  be  sufficient. 

135.  A  market  woman  buys  eggs  at  the  rate  of  5  for 
tAvopence,  sells  half  of  them  at  3  for  a  penny,  and  the  re- 
maining half  at  the  rate  of  two  for  a  penny,  id  finds  that 
she  has  gained  one  shilling.  How  many  eggs  did  she 
buy? 

136.  A  snail  crawls  up  a  wall  c  ft.  high,  going  up  h  feet 
per  day  and  slipping  back  a  feet  at  night.  When  will  it 
reach  the  top? 

Point  out  the  conditions  of  possibility. 
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137.  A  room  21:  ft.  long,  13J  ft.  wide,  and  11  ft.  hig-h 
has  two  doors  and  two  windows,  eacii  8  ft.  liig-h  and  4  ft. 
wide.  How  many  sqnare  yards  of  plastering  will  it  re- 
quire. Including  the  ceiling,  and  how  many  yards  of  car- 
peting, 27  inches  wide  for  the  floor,  allowing  no  waste? 

138.  Find  the  sixth  root  of 

2,50.5,726,409. 

139.  A  square  number  cannot  he  of  the  form  12w  +  5. 

140.  The  product  of  three  consecutive  numbers  cannot 
be  a  perfect  square. 

141.  Define  the  terms  circulating  decimal  and  perfect 
repetend. 

If  On,]  is  a  perfect  repetend,  and  n  figures  of  the  re- 
petend are  known,  show  how  the  remaining  n  figures  can 
be  found  by  simple  inspection. 

142.  Given  -/^  =  0-0588  jt.,  write  down  four  more  figures 
by  simple  multiplication,  and  the  remaining  eight  by 
inspection. 

143.  The  scale  of  a  map  is  ^-uVinr  ^"^  ^^^  distance  on 
the  map  between  the  positions  of'  two  places  is  2|  inches. 
Find  their  actual  distance  in  miles. 

144.  Find  the  radius  of  a  sphere  whose  volume  is  equal 
to  the  sum  of  the  volumes  of  three  spheres  whose  radii 
are  7,  8  and  9  feet,  respectively. 

145.  The  present  income  of  a  railway  company  would 
justify  a  dividend  of  six  per  cent,  if  there  were  no  prefer- 
ence shares  ;  bat  as  there  is  £400000  of  the  stock  consist- 
ing of  such  shares  which  are  guaranteed  7  J  per  cent,  per 
annum,  the  ordinary  siiareholders  receive  only  5  per 
cent.  Find  the  amount  of  ordinary  stock  and  the  com- 
pany's income. 

146.  A  man  has  a  piece  of  land  109  rods  one  yard 
^\y  ft.  long,  and  66  rods  1  yard  1|^  ft.  wide,  which  he 
wishes  to  lay  out  in  the  largest  possible  square  lots  of 
equal  size.     How  many  lots  will  there  be  ? 

147.  A  person  annually  increases  his  capital  20  per 
cent.,  less  a  yearly  expenditure  of  $500.  At  the  end  of 
four  years  his  capital  amounts  to  $18,052.  Find  his  original 
capital. 
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148.  A  person  left  $6000  to  be  divided  among  his  three 
sons,  wliose  ages  were  6  years  2  montlis,  9  years  8 
months,  13  years  and  2  months,  respectively,  in  such 
proportions  that  the  share  of  each  at  simple  interest  at  six 
per  cent,  should  amount  to  the  same  sum  Avhen  they  should 
arrive  at  the  age  of  21  years.  What  was  each  one's. 
share  ? 

149.  A  merchant  bought  a  certain  quantity  of  corn_,  for 
which  he  paid  a  certain  sum  of  money,  but  on  measuring 
it  he  found  only  ff^  of  the  quantity  he  expected  ;  he  sold  it, 
gaining  ^  of  the  cost,  and  received  #2160,  which  was  at 
the  rate  of  12  j%  cents  a  bushel  more  than  he  would  have 
paid  had  he  received  the  quantity  he  expected.  How 
many  bushels  did  he  suppose  he  had  bought,  and  at  what 
price  ? 

150.  A  railroad  train  travels  for  J  of  the  distance  at  a 
rate  of  30  miles" an  hour,  the  next  J  of  the  distance  at  the 
rate  of  35  miles  an  hour,  and  the  remaining  distance  at 
the  rate  of  40  miles  an  hour.  AVhat  is  the  average  rate  in 
miles  per  hour  ? 

151.  The  recent  31  per  cent.  Canadian  loan  of  £5000000 
was  placed  in  London  at  the  rate  of  £91  2s.  6d.  for  each 
£100,  If  the  proceeds  were  placed  in  Canada,  by  drafts 
on  London,  drawn  at  the  rate  of  8|%  premium  (old  par  of 
exchange),  what  was  the  total  amount  in  Canadian 
currency  realized  from  the  loan  ? 

152.  What  sum  should  be  paid  for  a  $100  debenture  to 
run  for  20  years  at  4  per  cent,  per  annum,  in  order  that 
the  investor  may  realize  5  per  cent,  per  annum  on  his 
outlay  ? 

153.  A  contractor  engaged  to  complete  1000  yards  of 
railway  in  50  days,  and  employed  100  men  working  9 
hours  a  day,  but  at  the  end  of  30  days  he  found  only  450 
yards  finished.  How  many  additional  men  must  he  hire 
in  order  that  all  Avorking  10  hours  a  day  may  finish  the 
work  in  the  given  time  ? 

154.  Standard  gold  is  $18.94|f  an  ounce.  Find  the 
least  number  of  ounces  that  can  be  coined  (1)  into  an  exact 
number  of  $5  pieces,  (2)  into  an  exact  number  of  sover- 
eigns, and  find  the  number  of  coins  in  each  case. 
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155.  The  value  of  diamonds  varies  as  the  square  of 
their  weights,  and  the  square  of  the  value  of  rubies  varies 
as  the  cube  of  their  weights  ;  a  diamond  of  a  carats  is 
worth  m  times  a  ruby  of  h  carats,  and  both  together  are 
worth  £c.  Find  the  value  of  a  diamond  and  ruby,  each 
weighing  x  carats. 

156.  A  watch  which  is  10  minutes  too  fast  at  12  o'clock 
noon  on  Monday  loses  4  minutes  and  12  seconds  per  day. 
What  will  be  the  true  time  on  the  following  Saturday 
morning,  when  the  Avatch  shows  8  o'clock  ? 

157.  The  L.C.M.  of  two  numbers  is  100793  ;  the  G.C.M. 
is  1 7  ;  the  diiference  of  the  numbers  is  1224.  Find  the 
numbers. 

158.  At  what  advance  on  cost  must  a  merchant  mark 
his  goods  so  that  after  allowing  10  per  cent,  of  his  sales 
for  bad  debts,  8  per  cent,  of  the  costs  for  expenses,  and  an 
average  credit  of  9  months  (money  being  worth  4  per 
cent.),  he  may  make  a  clear  gain  of  20  per  cent,  on  the 
first  cost  of  the  goods  ? 

159.  What  will  be  the  true  interest  on  $1000  for  fi 
months,  it  being  supposed  that  if  this  interest  is  invested 
for  the  next  six  months  that  the  whole  interest  for  the  year 
shall  be  exactly  six  per  cent.  ? 

160.  A  merchant  in  London  remits  to  Amsterdam 
£1000,  at  the  rate  of  18d.  per  guilder,  directing  his  Am- 
sterdam agent  to  remit  the  same  to  Paris  at  2  francs  10 
centimes  per  guilder,  less  |-  per  cent,  for  commission,  but 
the  exchange  betAveen  Amsterdam  and  Paris  happened  to 
be  at  the  time  the  order  was  received  at  2  francs  20 
centimes  per  guilder.  The  merchant  at  London,  not  ap- 
prised of  this,  drew  upon  Paris  at  25  francs  per  pound 
sterling.     Did  he  gain  or  lose,  and  how  much  per  cent  ? 

161.  Calculate  to  within  y^Vo  ^^  ^^^®  P^^  cent,  the  rate 
per  cent,  that  paid  quarterly  is  equivalent  to  8  per  cent, 
paid  annually. 

162.  Two  boats  start  to  row  a  race  at  3  o'clock.  The 
race  is  over  at  6|  minutes  past  3,  the  losing  boat  being 
40  yards  behind  at  the  finish.  At  4  minutes  past  3  this 
boat  Avas  700  yards  from  the  Avinning  post.  Find  the 
speed  of  each  boat  in  miles  per  hour. 
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163.  A  sent  his  agent  5000  bushels  of  wheat,  which  he 
sold  at  $1.20  per  bushel  on  a  certain  commission.  After 
deducting  this  commission  and  also  a  second  one  at  the 
rate  of  4  per  cent.,  he  invested  the  remainder  in  silks  for 
A.  The  two  commissions  amounted  to  $500.  At  what 
rate  was  the  first  one  charged  ? 

1G4.  Three  persons,  A,  B  and  C,  are  concerned  in  a 
cotton  mill  ;  A  puts  in  $4800  for  8  months  ;  B,  a  sum  un- 
known, for  10  months  ;  and  C,  $(5000  for  a  time  not  known. 
When  the  accounts  were  settled.  A,  B  and  C  received,  re- 
spectively, $6000,  $7000  and  $7800  for  stock  and  profits. 
Find  B's  stock  and  C's  time. 

165.  A  person  having  to  pay  $1085  at  the  end  of  two 
years,  invested  a  certain  sum  of  money  in  the  three  per 
cent,  consols,  allowing  the  dividends  to  accumulate  until 
the  payment  of  the  debt,  and  also  an  equal  sum  the  next 
year.  Supposing  the  investments  to  be  made  and  the 
debt  to  be  paid  when  the  consols  are  at  73,  what  must  be 
the  sum  invested  on  each  occasion,  that  there  may  be  just 
sufficient  to  pay  the  debt  at  the  proper  time  ? 

166.  A  ladder  30  feet  long  just  reaches  a  window  in  a 
house  on  one  side  of  a  street  42  feet  wide,  it  is  then  turned 
about  its  lowest  point  and  just  reaches  a  window  on  the 
other  side.  If  the  two  positions  of  the  ladder  be  at  right 
angles,  find  the  height  of  the  windows.     '  ^ 

167.  A  crew  roAvs  three  miles  down  stream  and  back 
again  in  1  hour  and  20  minutes.  If  the  rate  of  the  cur- 
rent be  three  miles  per  hour,  find  their  rate  in  still  water 

168.  A  merchant  annually  increases  his  capital  by  50 
per  cent,  of  itself  except  an  expenditure  of  $2000  a  year, 
and  at  the  end  of  five  years  finds  he  is  worth  $34337.50. 
Find  his  capital  at  first. 

169.  A,  B  and  C  engage  in  business.  A  puts  in  $400  at 
first  and  $400  more  at  the  end  of  six  months.  B  puts  in 
$900  at  first  and  withdraws  one-third  of  his  capital  at  the 
end  of  six  months.  C  puts  in  $200  at  the  end  of  every  six 
months.  At  the  end  of  two  years  they  have  gained 
$6700.  What  share  of  the  profit  should  C  receive  in  ad- 
dition to  25  per  cent,  of  the  total  profits  for  managing  the 
business  ? 
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170.  Lumber  worth  $20  per  thousand,  feet  is  exported 
from  Canada  to  the  United  States,  to  be  manufactured  at 
a  cost  of  $25  per  thousand  feet  for  re-importation  into 
Canada.  If  the  export  duty  on  lumber  be  10  per  cent., 
and.  the  import  duty  on  the  manufactured,  article  be  30 
per  cent.,  find  the  cost  of  manufacture  in  Canada  that  the 
Canadian  manufacturer,  after  making-  a  prolit  of  20  per 
cent.,  may  sell  his  goods  at  a  price  which  would,  leave  the 
American  manufacturer  no  profit. 
\  171.  A  ship  carrying  a  certain  number  of  passengers  is 
\  becalmed,  with  provisions  for  six  weeks,  but  it  is  found 
that  one  person  dies  at  the  end  of  eac'i  week  and  the  pro- 
visions last  for  8  weeks.  How  many  were  on  board  at 
first  ? 

172.  Find  the  time  between  m  and  ni  +  1  o'clock,  when 
the  hands  of  a  watch  are  exactly  n  minute  spaces  apart. 

173.  A  ladder  when  placed  upright  is  4  feet  higher  than 
a  wall ;  when  the  foot  of  the  ladder  is  removed  1 6  ft. 
from  the  wall  it  just  reaches  the  top.  Find  the  height  of 
the  wall. 

174.  A  rope  512  ft.  long  has  one  end  fastened  to  a  corner 
of  a  house  25  ft.  square,  around  which  it  is  then  com- 
pletely wrapped.  How  far  will  a  man  holding  the  other 
end  of  the  rope,  and  keeping  it  stretched,  walk  before  the 
rope  is  re- wrapped  round  the  house  in  the  contrary  direc- 
tion? 

175.  Find  the  effect  of  adding  the  same  quantity  to  both 
terms  of  a  fraction. 

Employ  your  result  to  compare  the  values  of  the  frac- 
tions 

3  *>  7    Q n/l    4  3  .0   .     3  7  .",  1    J, -n/l    3  7  9  8    .     7  9  6     nr\f]      7  9  9 
4"83    '^"^    5Tir  J     45  0  8    '^^^   4^2"8    )     T9  9     "^^^^     8  04- 

176.  A  cubic  inch  of  gold  weighs  -xW/  oz.  (avoir.),  one 
of  silver  ^^J^^-^~oz.,  and  of  copper  ff|-|oz.  A  coin  whose 
volume  is  -04  cubic  inch  is  composed  of  gold,  silver  and 
copper  in  the  ratio  (by  volume)  of  12:2:1.  Hoav  many 
grains  of  each  kind  of  metal  does  the  coin  contain  ? 

177.  A  mortgage  for  $1000,  bearing  interest  at  the  rate 
of  8  per  cent,  per  annum  payable  half  yearly,  has  two 
years  to  run.  Find  its  present  value  if  money  is  worth 
six  per  cent,  per  annum. 
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178.  Which  is  the  better  investnicnt : 

(1)  Raihvay  shares  at  70  paying-  yearly  dividends  of  4 
per  cent.,  brokerage  J  per  cent.,  or 

(2)  Bank  stock  at  140  paying  half  yearly  dividends  of 
4  per  cent._,  subject  to  an  income  tax  of  17  mills  on  the 
dollar  ? 

179.  A  person  borrows  $1000  for  two  years,  and  dis- 
charges the  debt  by  paying  $600  at  the  end  of  one  year 
and  1600  at  the  end  of  two  years.  What  rate  per  cent. 
yev  annum  (compound)  interest  did  he  pay  ? 

180.  Out  of  a  cask  containing  440  quarts  of  pure  alco- 
hol a  quantity  is  drawn  off  and  replaced  by  water.  Of 
the  mixture  a  second  quantity,  91  l  quarts  more  than  the 
lirst  is  drawn  off"  and  replaced  by  water.  The  cask  now 
contains  as  much  water  as  alcohol.  Find  how  many 
quarts  were  taken  out  the  first  time  ? 

181.  A  man  insures  his  life  for  $a,  at  a  premium  of  $d 
per  annum ;  he  died  after  7i  years,  and  the  insurance 
office  neither  gained  nor  lost  in  the  transaction.  Find  n, 
reckoning  compound  interest  at  the  rate  of  g  per  cent,  per 
annum. 

182.  If  B  and  C,  working  together,  take  jJ  days  to  do  a 
piece  of  work,  for  which  C  and  A  together  took  q  days, 
and  A  and  B  together  r  days,  find  how  long  each  would 
take  by  himself. 

183.  Define  exchange  and  par  of  exchange.  Find  tlie 
par  of  excliange  between  England  and  the  United  States, 
having  given  that  the  United  States'  $10  gold  piece  weighs 
258  grs.  and  is  ^\  fine,  and  that  40  lbs.  troy  of  English 
standard  gold,  \k  fine,  are  coined  into  1869  sovereigns. 

184.  If  a  person  invests  in  the  three  per  cents  so  as  to 
have  three  per  cent,  clear  on  his  investment,  after  paying 
an  income  tax  of  9d.  in  the  pound,  what  per  cent,  clear 
does  he  receive,  when  the  income  tax  is  reduced  to  6d.  in 
the  pound  ? 

185.  A  person  who  bought  a  house  and  lot  sometime 
ago  for  $4000,  now  finds  them  to  be  worth  $4700,  the  value 
of  the  lot  having  doubled  while  that  of  the  house  has  fallen 
off  10  per  cent.  What  will  it  cost  him  to  insure  the  house 
?it  j  per  cent,  on  4  of  its  value  ? 
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186.  A  note  for  $1056,  dated  August  30,  for  three 
months,  and  bearing  interest  at  the  rate  of  6  per  cent,  per 
annum,  is  discounted  at  a  bank  on  October  5  at  8  per  cent. 
Wliat  are  the  proceeds  of  the  note  ? 

187.  Which  is  the  better  investment,  3  per  cent,  consols 
at  96 i|^,  the  dividend  being  payable  5  months  hence  ;  or, 
U.  S.  4  per  cents  at  130|,  dividend  payable  in  2  months, 
money  being  worth  three  per  cent,   per  annum  Interest? 

188.  Two  men,  A  and  B,  enter  into  business  ;  A  is  to  re- 
ceive $25  a  month  and  10  per  cent,  of  the  sales  for  manag- 
ing the  business,  the  remaining  profits  to  be  divided 
equally.  The  goods  are  sold  at  an  average  profit  of  30 
per  cent.  Find  the  total  sales,  in  order  that  B  may  re- 
ceive 25  per  cent,  of  the  profits. 

189.  A  gallon  of  fresh  water  weighs  10  lbs.,  and  has  a 
volume  of  277-274  cubic  inches.  How  many  culnc  feet  of 
salt  water  (which  is  three  per  cent,  heavier  than  fresh 
water),  will  a  vessel  weighing  500  tons  displace,  the 
weight  of  the  water  displaced  being  equal  to  the  weight  of 
the  vessel  ? 

190.  A  and  B  are  travelling  on  the  same  road  towards 
Toronto,  A  at  the  rate  of  a  miles  and  B  at  the  rate  of  h 
miles  per  hour.  At  noon  A  was  w  miles,  and  at  6  p.m. 
B  was  n  miles  from  Toronto.  Find  how  many  hours  from 
noon  A  passed  B,  a  being  greater  than  h.  Interpret  the 
result  when  w  =  40,  a  =  5,  &  =  3  and  w  =  26;  also,  when 
n  =  18. 

191.  A  man  divides  $1300  into  two  sums,  and  lends 
them  at  different  rates  of  interest.  He  finds  the  incomes 
from  them  to  be  equal.  If  he  had  loaned  the  first  at  the 
rate  of  the  second  he  would  have  received  $36,  and  the 
second  at  the  rate  of  the  first  he  would  have  obtained  $49. 
Find  the  rates  of  interest. 

192.  A  circular  plate  of  lead  2  inches  thick  and  8  inches 
in  diameter,  is  converted  without  loss  into  spherical  shot 
of  the  same  density  and  each  -05  inch  radius.  Find  the 
number  of  shot. 

193.  If  10  square  chains  make  an  acre,  find  the  length 
of  a  link  in  inches.  Find  the  distance  in  links  between 
the  opposite  corners  of  a  square  field  containing  10  acres. 
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l'J4.  A  man's  income  consists  of  a  salary  of  $510  per 
annum,  of  dividends  on  shares,  which  pay  5  per  cent,  per 
annum,  and  of  rents.  If  his  dividends  form  I  of  his  total 
income  and  his  rents  ^^  Und  the  amount  of  capital  which 
he  has  invested  in  shares. 

li)5.  A  man  invests  $5000  equally  in  the  shares  of  two 
])anks.  The  shares  of  the  one  are  at  3  per  cent,  discount, 
and  of  the  other  at  5  per  cent,  premium  ;  the  price  of  stock 
in  the  former  rises  7  per  cent,  and  that  in  the  latter  falls 
G  per  cent,  lower  than  when  the  purchase  was  made.  If 
the  man  now  sells  out  what  will  he  g-ain  or  lose  ? 

196.  A  house  is  let  for  $200  a  year,  payable  quarterly. 
What  present  sum  will  pay  the  rent  for  three  years,  if 
money  is  worth  6  per  cent,  per  annum,  payable  half 
yearly  ? 

197.  State  clearly  the  difference  between  simple  and 
compound  interest.  Show  that  at  10  per  cent,  per  annum 
compound  interest  a  sum  of  money  will  double  itself  in  a 
little  more  than  seven  years. 

198.  A  in  Toronto  owes  B  in  Liverpool  £2500;  in  what 
different  ways  may  payment  be  made?  Explain  the 
method  usually  adopted.  If  exchange  is  at  par,  what 
sum  in  Canadian  money  will  discharge  the  debt  ? 

199.  Define  the  terms.  Stock,  Annuities,  Consols,  Brok- 
erage. A  person  invests  $3840  in  the  3  per  cents  at  84, 
and  when  they  have  risen  to  86  transfers  J  of  his  capital 
to  the  4  per  cents  at  98.  Is  his  income  increased  or  dim- 
inished, and  by  how  much? 

200.  Water  is  dischargea  at  the  rate  of  500  gallons  a 
minute  from  a  reservoir  of  2700  square  feet  surface  into 
one  of  1800  square  feet  surface.  Find  how  long  it  will 
take  to  diminish  the  difference  between  their  levels  by  5 
inches,  a  cubic  foot  of  water  weighing  1000  ounces,  and  a 
gallon  10  pounds. 

201.  To  finish  a  certain  piece  of  work  16  masons  were 
employed  for  30  days,  20  carpenters  for  32  days,  and  15 
painters  for  16  days.  If  a  mason  receive  5  per  cent,  less, 
and  a  painter  5  per  cent,  more  per  day  than  a  carpenter, 
and  the  total  cost  of  the  work  is  $2965.60,  find  how  much 
each  workman  receives  per  day. 
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202.  A  workman  in  the  city  of  A  finds  that  he  has  to 
pay  50  per  cent,  of  his  wages  for  food,  15  per  cent,  for 
clothes,  and  12  per  cent,  for  rent,  and  saves  the  remainder. 
On  moving  to  B  he  finds  tliat  food  costs  him  four-fifths  as 
much  as  at  A,  clothes  3  times,  and  rent  two-and-a-half 
times  as  much,  but  wages  are  50  per  cent,  higher.  How 
long  will  his  savings  for  a  year  support  him  in  each  of  the 
two  places,  respectively. 

203.  An  importer  enters  for  duty  (at  30  per  cent,  ad 
valorem)  an  article  which  he  values  at  $260.  The  value 
of  the  article  is  however  found  to  be  $330,  and  the  cus- 

'  toms  regulation  in  such  cases  is  that  there  shall  be  levied 
on  such  goods  (in  addition  to  the  duty  payable  when  pro- 
perly entered)  a  sum  equal  to  the  same  percentage  of  the 
proper  duty  as  the  percentage  of  undervaluation  of  the 
original  entry.  Find  the  full  amount  payable  in  this 
case. 
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UNIVERSITIES    OF   QUEEN's,    TRINITY    AND    VICTORIA. 
MATRICULATION,     1888. 

1.  A  man  owns  -27  of  a  certain  patent.  He  sells  -416 
of  his  share  for  13240.     What  is  the  value  of  the  patent  ? 

2.  Find  the  value  of 

15"793  '      1 
1-26-  -57  X  2-3  -f  l-6i  +-y:^^  ^l-g  • 

3.  Divide  .^12.46  among  A,  B,  C  and  D,  so  that  A's  share 
mav  be  j%  of  D's,  C's  share  /^  of  A's,  and  B's  share  the  sum 
of  A's  and  C's. 

4.  If  125  men  dig  a  trench  100  yds.  long,  20  yds.  wide 
and  4  ft.  deep,  in  4  days,  working  12  hoars  a  day  ;  how 
many  men  wiW  be  needed  to  dig  one  500  yds.  long,  8  yds. 
wide  and  G  ft.  deep,  in  3  days,  working  7i  hours  a  day  ? 

5.  A  man  left  ,'V  of  his  estate  to  one  of  his  sons,  and  50 
per  cent,  of  the  remainder  to  another,  and  the  rest  of  the 
estate  to  his  widow ;  the  difference  of  his  sons'  legacies 
was  $783.     How  much  did  his  widow  receive  ? 

6.  Find  the  true  discount  on  a  note  of  $259.05,  due  4 
years' hence  at  2  J  per  cent,  per  annum. 

7.  The  discount  on  a  certain  sum  due  2  years  hence  is 
$300,  and  the  interest  on  the  same  sum  for  2  years  is  $342. 
Find  the  sum  and  the  rate  per  cent,  per  annum. 

8.  The  area  of  a  rhombus  is  990  sq.  yds.,  and  the  length 
of  one  of  its  diagonals  is  55  yds.     Find  the  other  diagonal. 

9.  The  cost  of  fencing  a  circular  plot  of  ground  at  $1.25 
a  yd.  was  $715.00.  Find  the  length  of  a  straight  path 
running  from  side  to  side  through  the  centre. 

10.  The  pressure  of  wind  on  a  plane  surface  varies 
jointly  as  the  area  of  the  surface  and  the  square  of  the 
Avind's  velocity.  If  the  pressure  on  a  square  foot  is  1  lb. 
when  the  wind  has  a  velocity  of  15  miles  an  hour,  find  the 
pressure  on  a  square  yard  when  the  wind  is  moving  with 
the  velocitv  of  75  miles  an  hour. 
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Q.,    T.,    V.    MATRICULATION,    1889. 

1.  How  do  we  know  by  inspection  when  a  number  is 
divisible  by  2  ?  bv  3  ?  bv  4  ?  bv  6  ?  by  fi  ?  bv  8  ?  by  9  ? 
by  11? 

2.  Work  out  to  a  single  tlnal  result  each  of  the  follow- 
ing ; 

n'2  +  2 
(b)     .-,     .  to  4  decimals. 
\^  +  1 

•  •    o*r^ 

(cj  0-196  X  -    -  expressed  in  vulgar  fractions. 
0.3 

3.  A  and  B  ran  a  mile  race  which  B  can  accomplish  in 
()J  minutes.  A  gets  10  seconds  the  start  and  comes  in  16 
rods  ahead.  How  would  the  race  finish  if  B  got  9  seconds 
the  start? 

4.  If  I  buy  I  of  4  J  yards  of  cloth  for  $0.65  and  sell  i  of 
1|  yards  for  24  cents,  at  what  rate  per  yard  must  I  sell 
the  remainder  so  as  to  gain  20  per  cent,  on  the  whole 
transaction  ? 

5.  A,  B  and  C  form  a  partnership  for  a  year.  On  Jan. 
1st,  A  puts  in  $300,  B  $500,  and  C  $600.  B  draws  out 
$300  on  May  1st,  and  C  draws  out  $300  on  Sept.  1st.  For 
the  first  six  months  the  gain  is  10  per  cent,  on  the  mean 
stock,  and  for  tlie  second  six  months  it  is  $112.  Find  the 
total  profits,  and  show  how  they  are  to  be  divided. 

6.  A  person  sells  $6250  of  3  per  cent,  consols,  when  they 
are  worth  96,  and  invests  the  proceeds  in  railway  stock  at 
75  and  paying  2  J  per  cent.  How  does  this  transfer  affect 
his  income  ? 

7.  A  floor  16  by  20  is  to  be  completely  covered  with 
carpet  27  inches  wide,  and  having  a  pattern  which  matches 
every  3  feet.  If  the  carpet  is  to  be  matched,  in  which 
direction  must  the  strips  run  so  as  to  give  the  least  waste, 
and  how  much  is  the  waste  ? 

8.  Of  how  many  gallons  capacity  is  a  box  3  feet  long, 
2  feet  wide  and  one  foot  deep  ? 
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9.  A  silver  plate  of  uniform  thickness  in  the  form  of  a 
square  is  worth  $3.20.  Wliat  is  the  value  of  the  largest 
aircular  disc  which  can  be  cut  from  it  ? 


Q.,    T.,    V.    MATRICULATION,    1890. 


1.  Simplify  . — tt  ^^^^  -i  ',  li'i  ^  '^^^  divide  their  dif- 
ference  by  their  product  increased  by  unity. 

2.  Reduce  048i  of  0-518  of  0-081  of  0-06875  of  405  miles 
to  yards. 

A  railway  train  moves  at  the  rate  of  27-37  yards  per 
second.     How  many  miles  an  hour  is  this  ? 

3.  A  horse  is  bought  for  $360.  At  what  price  must  he 
be  sold  to  make  12^  per  cent,  on  the  transaction? 

4.  A  piece  of  cloth,  live  times  as  long  as  it  is  broad, 
costs  £38.  Find  its  dimensions  if  the  price  is  9s.  Gd.  per 
square  yard. 

5.  $200  is  distributed  among  15  men,  30  women  and  35 
children,  each  woman  receiving  $3  and  each  man  as  much 
as  a  woman  and  2  children.  How  much  does  each  re- 
ceive ? 

6.  There  are  50  coins  consisting  of  25-cent  and  20-cent 
pieces  worth  $11.75.  If  each  25-cent  piece  were  a  20-cent 
piece,  and  each  20-cent  piece  a  25-cent  piece,  the  value  of 
the  coins  would  be  $10.75.  How  many  coins  are  there  of 
each  kind  ? 

7.  A  goldsmith  pays  half  as  much  per  ounce  avoirdu- 
pois as  he  sells  for  per  ounce  troy.  What  is  his  gain  per 
cent.  ? 

8.  What  two  numbers,  each  of  four  figures,  have  101 
for  their  greatest  common  measure,  and  27573  for  their 
least  common  multiple  ? 

9.  The  discount  on  a  certain  sum  for  21  years  is  ^5  of 
the  interest  for  the  same  time,  simple  interest  being  reck- 
oned in  each  case.  Find  the  rate  per  cent.,  and  if  the  in- 
terest and  discount  together  are  $365.40  ;  iind  the  princi- 
pal sum. 


V 
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10.  The  exicrnal  length,  breadth,  and  height  of  a  closed 
rectang-ular  wooden  box  are  18,  10  and  6  inches,  respec- 
tively, and  the  thickness  of  the  wood  is  half  an  inch. 
When  the  box  is  empty  it  weig-hs  15  pounds,  and  when 
tilled  with  sand  100  pounds.  Compare  the  weights  ot 
equal  bulks  of  wood  and  sand. 


EDUCATION  DEPARTMENT. 
THIRD  CLASS,  1883. 

1.  Add  together  ^  of  £13,  ^  of  ^^  of  §  of  £2  12s.,  and  i 

of9d. 

Keduce  13s.  4 id.  to  the  decimal  of  19s.  6d. 

2.  P^ind  by  Practice  the  value  of  -8596  lbs.  at  £10  18s. 
7Jd.  each. 

3.  A  person  borrows  $500  on  April  10th,  and  on  June 
22nd  pays  his  debt  with  $510.20.  At  what  rate  per  cent, 
per  annum  was  he  charged  interest  ?  ' 

4.  A  man  having  a  certain  sum  of  money  to  invest  has 
an  opportunity  of  purchasing  7  per  cent,  stock  at  95,  Imt 
delays  until  it  has  risen  to  110.  What  per  cent,  is  his 
income  less  than  if  he  had  purchased  at  the  flrst  price? 

y\5.  At  an  international  exhibition  one  country  was 
awarded  5  gold,  9  silver  and  11  bronze  medals  ;  and  an- 
other 4  gold,  15  silver  and  10  bronze.  Find  a  ratio  of 
values  for  such  medals  that  these  countries  may  be  re- 
garded as  equally  fortunate. 

6.  In  a  box  there  is  a  certain  number  of  sovereigns, 
three  times  as  many  guineas^  and  twice  as  many  marks 
(13s.  4d.)  as  guineas.  The  entire  amount  in  the  box  is 
£815.     How  many  coins  of  each  kind  are  there? 

7.  Find,  when  first  after  2  o'clock,  the  hour  and  minute 
hands  of  a  clock  make  an  angle  of  60  degrees  with  each 
other. 

8.  For  each  of  three  succeeding  months  the  population 
of  a  North-West  town  rose  50  per  cent.  ;  and  at  the  end  of 
the  third  month  Avas  2700.  What  was  the  population  at 
the  beofinning-  of  the  time  ? 
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0.  Leap  year  is  omitted  once  in  every  century_,  except 
those  centuries  whose  number  is  divisible  by  4.  What  is 
the  average  lengtli  of  a  year  ? 

10.  A  cube  is  formed  of  a  certain  number  of  pounds 
avoirdupois  of  a  substance,  and  the  same  number  of 
pounds  troy  of  the  same  substance.  What  proportion  will 
a  side  of  the  cube  bear  to  a  side  of  a  cube  formed  of  the 
same  number  of  pounds  as  before^  but  all  avoirdupois 
(175  lbs.  troy  =  144  lbs.  avoirdupois)? 


THIRD    CLASS,    1884. 

(4i-3i)x(ll-i)     H 

1.  Simplify     ;      ^f    .     ./  J^^. 

2.  Find  the  cost  of  -0625  of  112  lbs.  of  sugar,  where  one 
pound  costs  -0703125  of  17s.  Djd. 

o.  A  and  B  were  employed  to  do  a  piece  of  work  for 
160.  They  were  to  be  paid  in  proportion  to  their  ability 
to  work,  which  was  4  to  5,  and  to  the  time  each  worked, 
which  was  3  to  4.     How  much  did  each  receive  ? 

4.  A  quantity  of  silk  was  sold  at  a  loss  of  1  per  cent.  ; 
had  it  been  sold  for  4s.  2|d.  per  yard  there  would  have 
been  a  gain  of  1  per  cent.     Find  the  actual  selling  price. 

5.  A  person  rides  to  town  at  the  rate  of  8 J  miles  an 
hour,  and  after  resting  35  minutes  walks  back  at  the  rate 
of  2|  miles  an  hour.  The  whole  time  occupied  was  7 
hours  20fi  minutes.     Find  the  distance. 

6.  Instead  of  a  yard  measure  a  draper  uses  a  stick 
which  is  36.35  inches  long.  What  does  he  lose  per  cent, 
by  so  doing  ? 

7.  When  the  course  of  exchange  between  London  and 
New  York  is  quoted  at  4-96,  London  exchange  {i.e.  Eng- 
lish money)  is  said  to  be  at  2  per  cent,  premium.     From 

:  this  calculate  the  par  of  exchange. 
■(^v    8.  If  silver  is  worth  ^1.10  per  ounce,  and  gold  $17  per 

ounce,  find  the  Aveight  of  a  ten-dollar  coin  containing  37 

parts  in  40  of  gold,  and  the  rest  silver. 

23 
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N      1).  Equal  volumes  of  iron  and  copper  are  found  to  weigh 
77  oz.  and  89  oz.  respectively.     Find  the  weight  of  lOj 
feet  of  circular  copper  rod,  when  9  inches  of  iron  rod  of 
-equal  diameter  weigh  31,^^  ounces. 

i  10.  The  expense  of  carpeting  a  room  15  feet  wide  was 
$52.80;  but  if  tlie  length  had  been  a  yard  less,  the  ex- 
pense would  have  been  $46.20.  Find  length  of  the  room, 
11.  A  rectangular  solid  4J  feet  long,  3 J  feet  broad,  and 
IJ  feet  thick,  is  increased  11  inches  in  thickness.  By  how 
much  must  the  breadth  be  diminished,  so  that  the  solid 
may  retain  the  same  bulk  as  before  V 


THIRD   CLASS,    1885. 

1.  Define  prime  number,  factor,  common  multiple,  dis- 
count, exchange. 

Draw  a  diagram  showing  that  there  must  be  30J  sq. 
yds.  in  a  sq.  rod,  if  th.e  linear  rod  contains  5J  yds. 

2.  A  merchant  bought  124  yds.  of  cloth  at  $3. 62 J  per 
yd.,  and  87 J  yds.  at  $4.12|  per  yd.  At  what  price  per 
yd.  must  he  sell  the  whole  to  realize  a  profit  of  20  per 
cent.  ? 

\^      3.  Simplifj^  the  following  and  give  the  result  in  £  s. 
and  d. : — 

3       .  1-125-4  of  If 

-5  (3-3  +  1-25)  of  £1  ^  1  of  -^-oTsfTTf  ''  ''• 

2-16 
+  ^-d. 

2-09 

4.  A  farmer  sold  two  loads  of  w^heat,  in  all  110  bushels, 
for  $94.95.  One  load  was  sold  at  97  cts.  per  bushel  and 
the  other  at  72  cts.  per  bushel.  How  many  bushels  were 
there  in  each  load  ? 

5.  A  and  B  engage  in  trade ;  A  invests  $6000,  and  at 
the  end  of  5  months  withdraws  a  certain  sum,  B  Invests 
$4000  and  at  the  end  of  7  months  $6000  more.  At  the  end 
of  the  year  A's  gain  is  $5800  and  B's  is  S7800.  Find  the 
amount  A  withdrew.  //; 

J 
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<3.  A  merchant  bought  cloth  at  ^2  per  yd.,  and  sold  the 
whole  at  a  profit  of  $120 ;  had  he  sold  it  at  20  per  cent, 
less  he  would  have  lost  $9G.     How  many  yds.  did  he  buy  ? 

7.  What  wilKbe  the  cost  of  insuring  a  property  worth 
$47580,  at  the  rate  of  J  of  1  per  cent.,  so  that  in  case  of 
loss  the  owner  may  recover  both  the  value  of  the  property 
and  the  premium  paid  ? 

8.  Divide  $4841  among  A,  B  and  C,  so  that  9  months' 
interest  on  A's  share  at  3|  per  cent,  per  annum,  9  months" 
interest  on  B's  share  at  3|  per  cent.,  and  9  months'  inter- 
est on  C's  share  at  4|-  per  cent,  may  all- be  equal. 

9.  I  owe  a  man  $850,  and  give  him  my  note  at  90  days. 
What  must  be  the  face  of  the  note  to  pay  the  exact  sum, 
if  discounted  at  IJ  per  cent,  a  month  (bank  discount)? 

10.  If  a  brick  8  in.  long,  4  in.  wide  and  2  in.  thick 
weighs  5  lb.,  what  will  be  the  weight  of  a  brick  of  the 
same  material  16  in.  long,  8  in.  wide  and  4  in  thick? 

11.  The  top  of  a  ladder  reaches  to  the  top  of  a  wall 
when  its  foot  is  at  a  distance  of  10  ft.  from  the  bottom  of 
the  wall,  but  if  the  foot  of  the  ladder  be  drawn  4  ft.  farther 
from  the  wall  the  top  of  the  ladder  will  reach  a  point  2  ft. 
])eloAv  the  top  of  the  wall.     Find  the  length  of  the  ladder. 


THIRD    CLASS,    1886. 

1.  A  had  $7  less  than  B  had,  and  B  had  $10  less  than  C 
had.  A  gave  $5  to  B  and  $12  to  C.  How  many  dollars 
had  C  more  than  A  then  ? 

2.  One-quarter  of  the  time  which  a  man  spent  on  a 
journey  from  M  to  T,  he  travelled  by  steamboat,  at  an 
average  rate  of  14  miles  an  hour  ;  two-thirds  of  the  time 
he  travelled  by  railway  train  at  an  average  rate  of  25 
miles  an  hour  ;  and  the  remaining  hour  of  the  time  he 
rode  the  remaining  7  miles  of  his  journey.  Find  the  dis- 
tance from  M  to  T. 

3.  At  what  time  between  4  and  5  p.m.  is  the  minute 
hand  exactly  2  minute-spaces  ahead  of  the  hour  hand  of  a 
watch  marking  correct  time  ? 
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4.  A  man,  assisted  part  of  the  time  l)y  a,  boy,  completed 
a  job  ill  15  hours.  The  man  received  tive-sixtlis  of  the 
pay  and  the  boy  received  one-sixth,  buttlie  man  was  paid 
at  double  the  rate  the  boy  was,  in  proportion  to  the  amount 
of  work  each  did.  How  long-  would  the  man  unassisted 
have  taken  to  accoini)lish  tlie  job? 

5.  How  much  water  must  lie  added  to  a  mixture  of  15 
g-allons  of  vinegar,  costing  52  cents  a  gallon,  and  IH  gal- 
lons costing  40  cents  a  gallon,  that  $5  may  be  gained  by 
selling  the  whole  at  15  cents  a  quart? 

6.  A  total  of  250  marks  is  to  be  allowed  to  a  paper  of 
10  questions.  To  the  first  7  questions  the  average  is 
given.  Divide  the  remaining  marks  so  as  to  allow  7 
marks  to  the  tenth  question  and  5  marks  to  the  ninth  for 
every  3  marks  allowed  to  the  eighth. 

7.  A  bookseller  charges  on  certain  books  35  cents 
on  the  shilling  of  the  published  price  and  gives  a  discount 
of  35  per  cent.  What  is  the  actual  rate  he  charges  on  the 
shilling? 

8.  A  bill  for  $253.03,  dated  7th  October,  and  payable 
at  London  in  3  months  from  date,  was  discounted  in 
Toronto  on  20th  October,  the  discount  being  at  the  rate  of 
0  per  cent,  per  annum,  and  45  cents  being  charged  for 
exchange.     Find  the  proceeds  of  the  bill. 

9.  A  cubic  foot  of  water  weighs  62-426  pounds  and  a 
gallon  of  water  weighs  10  pounds.  How  many  gallons 
will  a  cyclindrical  cistern  of  5  feet  diameter  by  4  feet 
deep  hold  ? 


THIRD   CLASS,    1887. 

1.  Prove  the  rule  for  the  multiplication  of  two  fractions. 

Simplify  ■(7j-3j)^(ij_9i,^,^) 

2.  A,  B,  C,  rent  a  pasture  for  $102  ;  A  puts  in  6  horses 
for  8  weeks,  B  12  oxen  for  10  weeks,  C  50  cows  for  12 
weeks.  If  ^  cows  are  reckoned  as  3  oxen,  and  4  oxen  as 
3  horses,  what  shall  each  pay  ? 
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3.  A  does  a  work  in  10  days,  Bin  9  days,  C  in  12  days  ; 
all  beg-in  tog-ether,  but  A  leaves  in  3|-  days  before  the 
completion,  B  in  2|  days  before  the  completion.  In  what 
time  was  the  work  done  ? 

4.  Prove  the  rule  for  division  of  decimals.  Divide  to  (> 
decimal  places,  -0078539  by  -9921461. 

5.  On  March  23rd  a  bank  gives  me  $845  for  a  note  of 
$860.     When  is  the  note  due,  interest  8%  ? 

6.  Find  the  cost,  in  sterling,  of  184  tons  17  cwt.  3  qrs. 
14  lbs.  of  copper,  invoiced  to  a  Toronto  importer  at  £87 
17s.  lid.  per  ton?     (qr.  =28  lbs.). 

7.  I  bought  certain  4  per  cent,  stock  at  75  and  after  a 
number  of  years  sold  out  at  94J,  and  found  that  I  had 
made  7i%  per  annum  simple  interest.  How  long  did  I 
hold  the'  stock  ? 

8.  There  is  a  mixture  of  vinegar  and  water  in  the  pro- 
portion of  93  parts  vinegar  to  7  parts  water  ;  how  much 
water  must  be  added  so  that  in  25  parts  of  the  mixture 
there  may  be  2  parts  water  ? 

9.  I  invested  $10,000,  but  sold  out  at  20%  disconnt.  How 
much  must  I  borrow  at  4%  so  that  by  investing  all  at  8% 
I  may  just  retrieve  my  loss  ? 

10.  A  square  field  containing  27^  acres  has  a  diagonal 
path  across  it.     What  is  the  length  of  the  path  in  yards  ? 

11.  When  the  temperature  of  a  cube  of  zinc  is  raised 
from  32°F  to  212°F  each  dimension  is  thereby  increased 
•3  per  cent.     Find  the  percentage  of  increase  in  the  bulk. 

12.  Water  is  flowing  at  the  rate  of  10  miles  per  hour 
through  a  pipe  14  in.  in  diameter,  into  a  rectangular 
reservoir  187  yds.  by  96  yds  In  what  time  will  the  sur- 
face be  raised  1  inch  ? 


1.  Simplify 

(a) 


THIRD    CLASS,    1888. 


f  Of  I-  of  ^1  -  2\  of  3|  of  -,V 


4J-(3i  +  4f)  +  3|-H^ 


(b)  What  fraction  of  365}  days  is  349  days  8  hi 


mm.  1^  sec  ^ 


•S,   li'^ 
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2.  A  can  do  a  work  in  one-half  the  time  that  B  requires, 
B  can  do  it  in  two-thirds  of  the  time  that  C  takes.  All 
working  tog-ether  do  it  in  18  days.  How  long  would  it 
take  each  one  separately  ? 

3.  A  man  got  a  90  days'  note  for  S13G0  for  a  lot  which 
cost  him  1^1200  cash  just  a  year  before  ;  money  6  per  cent. 
Find  his  net  gain  at  time  of  sale  (bank  discount,  360  days 
to  a  year,  no  days  of  grace). 

4.  'Bought  78ac.  3r.  15per.  7ds.  1ft.  9in.  of  land  at  $80 
per  acre;  sold  |  of  it  at  $120  per  acre,  and  the  rest  at 
1.005  per  sq.  foot.     Find  gain. 

5.  A  number  of  men  and  women  earned  $93  a  day, 
each  man  getting  $2.25  and  each  woman  $1.50.  Had 
there  been  6  more  men  and  7  more  women  the  whole 
number  of  women  would  have  earned  the  same  as  the 
whole  number  of  men.     Find  the  actual  number  of  each. 

().  A  commission  merchant  receives  125  bbls.  of  flour 
from  A,  150  bbls.  from  B,  225  bbls.  from  C ;  he  iinds  on 
inspection  that  A's  is  10  per  cent,  better  than  B's,  and  C's 
is  5y\  per  cent,  better  than  A's.  He  sells  the  whole  lot  at 
$7.00  per  barrel,  charging  4  per  cent,  commission.  What 
sum  must  he  remit  to  each  ? 

7.  A  compound  of  tin  and  lead  weighs  10-43  times  as 
much  as  an  equal  bulk  of  water,  while  tin  weighs  7-44 
times^  and  lead  11-35  times  as  much  as  equal  bulks  of 
Avater.  Find  the  number  of  i)Ounds  of  each  metal  in  705  lbs. 
of  the  compound. 

8.  A  bankrupt  had  goods  worth  $7950,  which,  if  sold  at 
their  full  value,  would  give  his  creditors  81 J  per  cent,  of 
their  claims.  But  4  of  them  were  sold  at  17 J  per  cent, 
below  their  valae,  and  the  remainder  at  23|  per  cent,  be- 
low their  value.  How  many  cents  on  the  dollar  did  his 
creditors  realize? 

9.  A  begins  business  with  a  capital  of  $3200 ;  after  3 
months  B  is  admitted  as  ])artner  with  $2400  ;  after  3  months 
more  C  is  admitted  with  $1600.  What  fraction  of  the 
year's  gain  should  each  have  ? 

10.  What  is  the  cost  of  polishing  a  cylindrical  marble 
pillar,  2  ft.  6  in.  in  diameter  and  12  ft.  long,  at  $1.25  a 
square  foot? 
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11.  If  it  cost  $11.20  for  paper  for  a  room  25  ft.  Sin. 
long,  19  ft.  9  in.  wide,  and  12  ft.  high,  when  the  paper  is 
j  yd.  wide,  find  cost  of  the  paper  per  linear  yard.  (No 
allowance  for  doors  and  windows). 

12.  A  square  field,  containing  16  ac.  401  sq.  yds.,  has  a 
walk  around  it  outside  12  ft,  in  width.  Find  the  area  of 
the  walk  in  vards. 


THIRD   CLASS,    1889. 

!  -Sx-OOe         iof'\'xm^ 

1.  (a)  Simplify  ^-^-^^  + ---^—^^^^    (Answer 

in  fractional  form.) 

(bj  Find  the  average,  correct  to  4  places  of  decimals,  of 
1214,  21,  7|,  -034,  3-125,  0,  24-58  and  12/^. 

Note. — No  marks  will  be  allowed  for  eitlier  (a)  or  (b)  except  the 
answer  be  perfectly  correct. 

2.  In  what  time  will  $30441  gain  $22.10  10  if,  at  the 
same  rate,  the  gain  on  $24944-10  for  1  year  and  15  days 
is  $2596-92  ?  What  is  the  rate  per  cent,  per  annum  (365 
days  to  a  year)  ? 

3.  A  house  that  cost  $15500  rents  for  $155  a  month.  It 
is  insured  for  $10850  @  |%  yearly  ;  the  taxes  are  15  mills 
on  an  assessment  of  $12450,  and  $346.45  is  spent  each  year 
on  repairs.  What  rate  of  interest  does  the  investment 
pay  ? 

4.  A  rectangular  field,  whose  width  is  |  of  its  length, 
contains  15  acres,  123  per.  In  going  from  one  corner  to 
the  opposite  how  much  shorter  is  it  to  take  the  diagonal 
than  to  go  around  the  two  sides  ? 

5.  A  note  of  $2450,  dated  Halifax,  June  1st,  1886,  for  4 
mos.,  bearing  interest  («;  6%,  is  discounted  at  a  bank  on 
Aug.  15th  («;  8%.     Find  the  proceeds. 

6. "  A  farm  cost  3|  times  as  much  as  a  house  ;  bv  selling 
the  house  @  10%  loss  and  the  farm  @  7i%  gain,  $3998.30 
is  received.     Find  cost  of  each. 

7,  Bought  64  yards  of  cloth  fe  $5.70  a  yard.  If  it 
shrank  5%  in  length,  find  the  selling  price  per  yard  to 
gain  20%. 
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8.  A  and  B  are  partners,  A's  capital  being  §  of  B's.  At 
the  end  of  5  months  A  withdraws  J  of  his  capital,  and  at 
the  end  of  9  months  B  withdraws  J  of  his.  How  should 
they  divide  a  gain  of  $4222.33  at  the  end  of  the  year  ? 

9.  A  man  sold  his  5  per  cents  @  78  and  invested  the 
proceeds  in  6  per  cents  @  104.  His  change  in  income  be- 
ing $385,  find  how  much  5  per  cent,  stock  he  had. 

10.  A  dealer  shipped  400  bushels  wheat  @  $1.40,  800 
bushels  @  $1,621  and  300  bushels  @  $1.20,  to  his  agent, 
who  sold  the  first  at  20  per  cent,  gain,  the  second  at  15 
per  cent,  gain,  and  the  third  at  4^  per  cent,  loss  ;  the 
agent's  commission  was  3  per  cent.,  and  other  charges 
were  $83.44.     Find  the  dealer's  gain  per  cent. 

11.  AVhat  is  the  cost  of  boards,  at  $1  for  50  sq.  ft.,  to  make 
a  closed  box  7  ft.  10  in.  long,  3  ft.  8  in.  wide,  2  ft.  6  in. 
high  (outside  dimensions),  the  boards  being  1  inch  thick? 

12.  Reckoning  a  pint  to  be  30  cub.  in.  ;  if  462  gals,  are 
taken  out  of  a  cylindrical  cistern  7  ft.  in  diameter_,  how 
manv  inches  will  the  surface  of  the  water  be  lowered  ? 
(^  =  31.)  

THIRD   CLASS,    1890. 

1.  (a)  Show  how  to  find  the  L.C.M.  of  two  or  more 
numbers. 

(b)  Find  the  L.C.M,  of  24,  105,  180,  96,  336,  84,  and  of 

(c)  4410,  7350,  7875. 

2.  (a)  Prove  the  rule  for  finding  the  product  of  two 
fractions. 

(b)  Simplify 

lA— iofl|  8-4 

im  +  n)£  +   —^—\ ^  of  -95  of  5s  +  -^  d. 

3.  If  the  Avoirdupois  lb.  is  equal  to  7000  grains  Troy, 
and  if  6144  sovereigns  weigh  133  lbs.  4  oz.  Troy,  how 
many  sovereigns  will  weigh  an  oz.  Avoirdupois  ? 

4.  How  many  bricks,  9  inches  long,  4|  inches  broad 
and  4  inches  thick,  Avill  be  required  to  buifd  a  wall  45  ft. 
long,  17  ft.  high  and  4  ft.  thick,  supposing  the  mortar  to 
increase  the  volume  of  each  brick  6J  per  cent.? 


EXAMINATION   PAPERS. 


355 


5.  A  man  engages  a  sufficient  number  of  men  to  do  a 
piece  of  work  in  84  days,  if  each  man  does  an  average 
day's  work.  It  turns  out  that  three  of  the  men  do  respec- 
tively ^,  i.  and  i  less  than  an  average  day's  work,  and 
two  others  ^  and  ^^  more  ;  and  in  order  to  complete  the 
work  in  the  84  days,  he  procures  the  help  of  17  additional 
men  for  the  84th  day.  How  much  less  or  more  than  an 
average  day's  work  on  the  part  of  these  17  men  is  re- 
quired ? 

6.  A  circular  race-course  is  22  yds.  wide  and  has  an 
area  of  12  acres.     Find  the  diameter  of  the  inner  circle. 

7.  The  area  of  each  of  the  longer  Avails  of  a  room  is  330 
square  feet ;  the  area  of  each  of  the  other  walls  is  220 
square  feet ;  the  area  of  the  floor  is  384  square  feet.  Al- 
lowing ^g  of  area  of  walls  for  doors  and  windows,  how 
many  yards  of  paper,  18  inches  wide,  are  required  to 
cover  the  walls  ? 

8.  The  pressure  of  compressed  air  varies  inversely  atr 
its  volume.  If  the  pressure  on  the  inner  surface  of  a 
cylinder  fltted  with  a  piston  be  20  lbs.  on  the  square  inch, 
and  when  the  piston  is  forced  in  2  inches,  the  pressure 
becomes  30  lbs.  on  the  square  inch  ;  what  is  the  length  of 
the  cylinder  ? 

9.  A  man  has  $20000  Bank  Stock  which  is  at  170  and 
pays  a  half-yearly  dividend  of  5%  ;  he  sells  out  and  in- 
vests in  Stocks  at  108,  which  pays  3|%  half-yearly.  Find 
the  change  in  his  half-yearly  income. 

10.  Bought  goods  at  $5.70  on  4  months'  credit  and  sold 
them  immediately  at  $G.12  on  such  a  term  of  credit  as 
made  my  immediate  gain  6J%.  Reckoning  interest  at  4% 
per  annum,  how  long  credit  did  I  give  ? 

11.  (a)  What  is  meant  by  averaging  accounts? 

(b)  Find  the  equated  time  for  the  payment  of  the 
following  account 

Dr.  John  Smith;  Or. 


1888." 
June  10 
July  15 
Aug.  20 
Sept.    1 


To  mdse.  @  30  days,  $950 

u  45     u 

300 

a           u          <<  (50        <' 

250 

u       u  30     u 

150 

I  1888, 
July  10 
Aug.  15 
Sept.    5 


Bv  Cash 


$450 
350 
200 
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12.  A  merchant  in  Montreal  drew  on  Hamburg  for 
IGOOO  guilders  at  $-415  ;  how  much  more  would  he  have 
received  if  he  had  ordered  remittance  through  London  to 
Montreal,  exchange  at  Hamburg  on  London  being  11^ 
guilders  for  £1,  and  at  London  on  Montreal  9J%,  broker- 
age being  1J%  for  remittance  from  London? 


SECOND    CLASS,    1888. 

1.  Prove  that  J  of  5^=  4. 
Simplify 

(2tV  3  ,v)  +  i-m  of  1  ,^,0  -  (If  of  u  of  ^y. 

2.  The  pendulum  of  one  clock  makes  24  beats  in  26"  ; 
that  of  another  36  beats  in  40".  If  they  start  at  the  same 
time,  when  first  will  the  beats  occur  together  ? 

3.  A  can  do  as  much  work  in  4  hours  as  B  in  6 ;  and  B 
in  3J  as  C  in  5.  A  does  half  a  certain  piece  of  work  in  12 
hours ;  in  what  time  can  it  be  finished  by  B  and  C,  work- 
ing separately  equal  times,  and  C  succeeding  B? 

4.  A  note  for  $500,  made  March  9th  at  three  months,  is 
discounted  April  11th,  at  8  per  cent.  What  is  received 
for  the  note  ?     (True  discount.) 

5.  The  unclaimed  dividends  on  a  certain  amount  of 
stock  which  pays  6  per  cent,  per  annum  amounted  in  3 
years  to  $1152.  The  stock  was  sold  at  a  discount  of  12J 
per  cent,  on  its  par  value.     AVhat  sum  was  realized  ? 

6.  Teas  at  3s.  6d.,  4s.  and  6s.  a  pound  are  mixed  to 
produce  a  tea  worth  5s.  a  pound.  What  is  the  least  integ- 
ral number  of  pounds  that  the  mixture  can  contain  ? 

7.  A  man  buys  150  lbs.  of  sagar,  and  after  selling 
100  lbs.  finds  he  has  been  parting  with  it  at  a  loss  of  5 
per  cent.  At  what  rate  per  cent,  advance  on  the  cost 
must  he  sell  the  remaining  50  lbs.  that  he  may  gain  10 
per  cent,  on  the  entire  transaction  ? 

8.  The  hour,  minute  and  second  hands  of  a  watch  are 
on  concentric  axes.  When  first,  after  12  o'clock,  will  the 
direction  of  the  second  hand  produced  backwards  bisect 
the  angle  between  the  hour  and  the  minute  hands  ? 
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0.  Each  member  of  a  pedesfcriaii  club  walks  as  many 
miles  as  there  are  members  in  the  club,  and  the  expense 
of  the  trip  is  for  each  member  as  many  pence  per  mile  as 
there  are  members  in  the  club.  The  total  expense  is  £50 
13s.  lid.     How  many  members  are  there? 


SECOND    CLASS,    1884. 

1.  Simplify— 

2.  A  man  mixes  28  lbs.  black  tea  with  36  lbs,  of  an  in- 
ferior quality,  which  costs  20  cents  a  pound  less^  and  by 
selling"  the  mixture  at  58J  cents  a  pound,  gained  20  per 
cent.     Find  the  cost  of  each  kind  of  tea. 

3.  When  the  temperature  of  a  cube  of  zinc  is  raised 
from  32°  F.  to  212°  F.,  each  dimension  is  increased  -3  per 
cent.     Find  the  percentage  of  increase  in  the  bulk. 

4.  On  a  quantity  of  tea  a  grocer  fixed  a  price  to  make  a 
gain  of  25  per  cent.,  but  J  of  the  quantity  was  found  to 
have  been  damaged,  and  he  had  to  reduce  the  price  on 
this  25  cents  a  pound,  and  so  his  whole  gain  was  481  per 
cent,  less  than  the  sum  he  had  expected  to  gain.  What 
price  did  he  pay  for  the  tea  ? 

5.  In  a  mile  race  between  a  bicycle  and  a  tricycle  their 
rates  were  as  5  to  4 ;  the  latter  had  half  a  minute's  start 
and  was  beaten  by  176  yards.  Find  the  actual  rate  of 
each. 

6.  If  8000  metres  be  equal  to  5  miles,  and  if  a  cubic 
fathom  of  water  weigh  13440  lbs.,  and  a  cubic  metre  of 
water  1000  kilogrammes,  find  the  ratio  of  a  kilogramme 
to  a  pound  avoirdupois. 

7.  A  tradesman  marks  his  goods  at  two  prices,  one  for 
ready  money  and  the  other  at  a  credit  of  six  months. 
What  is  the  ratio  of  these  prices,  if  money  is  worth  10  per 
cent.  ? 

8.  What  amount  of  American  currency  is  equal  to  £500 
14s.  6d.,  if  gold  is  quoted  at  15i,  and  the  course  of  ex- 
change is  480  ? 
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9.  The  external  dimensions  of  a  rectangular  iron  chest 
are  2  ft.  3  in._,  1  ft.  8  in.,  1  ft.  2J  in.,  and  the  sides,  lid 
and  bottom  are  one  inch  thick.  Of  how  many  cubic  inches 
of  iron  is  it  formed  ? 

10.  A  dealer  has  three  prices  for  his  goods — a  year's 
credit  price,  a  six  months'  credit  price,  and  a  cash  price. 
The  year's  credit  price  is  35  per  cent,  in  advance  of  cost^ 
his  six  months'  price  is  6  per  cent,  off  his  year's  credit 
price,  and  his  cash  price  10  per  cent,  off'  his  year's  credit 
price.  At  what  advance  on  cost  must  he  mark  a  six 
months'  credit  price  on  an  article  whose  cash  price  is 
$12.15? 


SECOND   CLASS     1885. 

1.  A  man  bought  a  house,  which  cost  him  4  per  cent,  on 
the  outlay  to  put  it  in  repair  ;  it  remained  empty  for  a 
year,  during  which  time  he  reckoned  he  was  losing  5  per 
cent,  on  his  total  outlay.  He  then  sold  it  for  $1192,  which 
paid  for  repairs  and  loss  and  also  gave  a  profit  of  10  per 
cent,  on  the  cost  price  of  the  house.     Find  the  cost  price. 

2.  A  railway  train  moving  with  uniform  speed  is  met 
and  passed  in  5  seconds  by  an  engine  and  tender  30|  feet 
long  and  running  30  miles  an  hour ;  the  engine  and 
tender  return  shortly  afterwards  and  pass  the  train  in  25 
seconds  after  overtaking  it.     Find  the  length  of  the  train. 

3.  A  person  invested  $8420  in  8  per  cent,  stock  on  the 
7th  day  of  January,  at  109^,  and  on  the  12th  day  of 
February_,  of  the  same  year,  sold  it  out  at  117|,  paying  i 
per  cent,  brokerage  on  each  transaction.  Find  his  gain 
per  cent,  on  what  the  stock  cost  him — money  being  worth 
8  per  cent,  per  annum  (3r)0  days). 

4.  I  bought  French  goods  for  7490  francs,  and  paid  an 
import  ad  valorem  duty  of  15  per  cent.  I  sold  the  goods 
for  £420.  Find  my  gain  or  loss  in  dollars  and  cents,  if 
the  £  =  25.22  fr.  =$4.87. 

5.  A  triangle,  altitude  60  feet,  is  bisected  by  a  line 
drawn  parallel  to  the  base.  Find  the  perpendicular  dis- 
tance betwec^n  the  base  and  tlie  dividing  line, 
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6.  A  merchant  bought  3885  yds.  of  cloth  and  marked  it 
at  an  advance  of  oJiJ  per  cent,  on  cost ;  in  selling  the  first 
half  of  it  he  gave  only  85  ins.  for  a  yd.,  but  in  selling  the 
remainder  he  gave  37  ins.  for  a  yd.  He  gained  on  the 
whole  transaction  |381)7.  What  did  the  cloth  cost  him 
per  yd.? 

7.  I  invested  in  7  per  cent,  stock  at  78|,  and  having 
received  a  half-year's  dividend  I  sold  out  at  79|,  paying 
I  per  cent,  brokerage  on  each  transaction,  and  increased 
my  capital  nltogether  bv  $292.50.  How  much  did  I  in- 
vest? 

8.  In  an  election  15  per  cent,  of  the  constituency  re- 
fused to  vote ;  of  two  candidates,  one  received  45  per 
cent,  of  the  votes  in  the  constituency  and  was  elected  by 
a  majority  of  150.  Plnd  the  number  of  votes  cast  for 
each. 

9.  A  person  bought  a  quantity  of  goods  for  $224,  pay- 
able in  2  months,  and  sold  them  at  once  for  $274,  payable 
in  4  months.  Find  the  gain  in  ready  i^oney,  allowing 
trade  discount  at  6  per  cent,  per  annum. 

10.  A,  B,  and  C  walk  from  P  to  Q,  each  at  a  uniform 
rate,  A's  rate  being  equal  to  4  of  C's_,  and  B's  rate  was  4 
miles  an  hour.  B  started  45  minutes  after  A,  and  C 
started  27  minutes  after  B.  They  all  arrived  at  Q  at  the 
same  time.     Find  the  distance  from  P  to  Q. 

11.  The  areas  of  the  several  faces  of  a  rectangular 
solid  are  57^  27,  and  19  square  feet.    Find  its  dimensions. 


SECOND   CLASS,    1886. 

1.  A  sold  J  of  his  goods  at  cost  and  the  remainder  at  a 
loss  of  25  per  cent,  on  cost.  Had  he  received  $25  more 
for  them  than  he  did  he  would  have  gained  25  per  cent, 
on  the  whole  cost.     Find  that  cost. 

2.  One-half  of  a  ball  of  lead,  3  inches  in  diameter,  is 
melted  down  and  cast  in  the  form  of  a  right  circular  cone 
3  inches  in  height.  Find  the  diameter  of  the  base  of  the 
cone. 
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3.  The  men  employed  in  a  certain  factory  numbered 
three  less  than  twice  the  number  of  women  employed  in 
it.  The  men  received  $1.55  per  day,  the  women  85  cts. 
per  day,  and  the  total  weekly  wages  amounted  to  $469.80. 
How  many  men  were  employed  in  the  factory  ? 

4.  A  and  B  agree  to  share  the  profits  of  a  certain  trans- 
action in  the  proportion  of  $11  to  A  for  every  $7  to  B. 
In  connection  Avith  the  transaction,  A  has  received  $960 
and  paid  out  $470,  and  B  has  received  $1370  and  paid  out 
$330.  How  much  must  B  pay  to  A  to  settle  the  accounts 
of  the  transaction  ? 

5.  M  and  N  starting  at  the  same  moment  from  the  same 
place,  and  in  the  same  direction,  walk  around  a  circular 
track,  M  at  the  rate  of  8 J  yds.  to  every  5 J  yds.  by  N.  At 
what  point  of  the  track  will  M  first  overtake  N,  and  how 
many  rounds  will  each  have  then  made  ? 

().  At  an  election  the  successful  candidate  received  |  of 
the  total  number  of  votes  cast,  and  had  a  majority  of  832 
over  his  rival.*  Of  the  total  number  of  electors  in  the 
constituency  ^^  ^i^  ^^^  vote.  How  many  electors  were 
there  in  the  constituency  ? 

7.  Between  1871  and  1881  the  county  of  A  lost  24-73 
per  cent,  of  its  population  by  deaths  and  removals^  but 
during  the  same  time  it  gained  42-41  per  cent,  by  births, 
etc.,  the  percentages  being  reckoned  on  the  population  in 
1871,  In  1881  the  population  was  found  to  be  26478. 
AVhat  was  it  in  1871  ? 

8.  Find  the  difference  between  the  discount  on  10th 
Sept.,  at  8  per  cent.,  on  a  bill  for  $128  drawn  on  3rd  Sept. 
at  3  months,  and  the  interest  at  8  per  cent,  for  the  same 
time  on  the  proceeds.  (In  reckoning  the  discount  include 
the  3  days  of  grace,  but  no  other  charges.) 

9.  The  length  of  the  sides  taken  in  order  of  a  quadrila- 
teral field  are  20  rd.,  21  rd.,  21rd.,  and  22  rd.,  and  the 
angle  between  the  first  and  second  of  these  sides  is  a 
right  angle.  Find  the  area  of  the  field  to  the  nearest 
square  rod. 
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SECOND   CLASS,    1887. 

1.  {a)  In  reducing:  a  vulgar  fraction  to  a  decimal,  ex- 
plain how  you  determine  whether  it  will  be  a  finite  or  a 
circulating-  decimal,  pure  or  mixed.  What  is  the  limit  as 
to  the  number  of  repeating  digits  ? 

{h)  Express  as  a  decimal  ^i^  of  6-307692  x  1428571. 

2.  Bought  goods  at  4  months' credit,  and  after  7  months 
sold  them  for  $1500,  21  per  cent,  off  for  cash^  and  gained 
15  per  cent.  Money  being  worth  6  per  cent.,  what  did 
the  goods  cost  ? 

3.  An  alloy  of  gold  is  mixed  with  an  alloy  of  silver  in 
the  proportion  of  11-4  to  2-6.  The  percentage  of  dross  in 
the  silver  is  13-5  and  in  the  gold  17-35  ;  what  is  the  per- 
centage of  dross  in  the  mixture  ? 

4.  {a)  At  10  per  cent,  for  4  years,  what  fraction  of  the 
simple  interest  is  gained  by  charging  compound  instead 
of  simple  interest? 

ih)  The  compound  interest  on  $500  for  3  years  is 
$95-508,  find  the  rate. 

5.  What  is  meant  by  the  par  of  exchange  ?  The  course 
of  exchange  ? 

When  the  course  of  exchange  between  London  and 
New  York  is  quoted  at  2  per  cent,  premium,  what  will  be 
obtained  in  New  York  money  for  a  bill  of  £240  12s.  8d.? 

6.  A  60-day  note  was  discounted  at  the  bank  at  1  per 
cent,  a  month,  and  $4.80  more  than  True  Discount  was 
charged.  Allowing  days  of  grace,  find  the  face  of  the 
note. 

7.  Bought  16  cows  and  120  sheep  for  $465,  the  animals 
of  the  same  kind  costing  a  uniform  price.  Sold  for  $496.50^ 
gaining  71  per  cent,  on  the  cows,  and  6  per  cent,  on  the 
sheep.     Find  the  cost  of  each  a  head. 

8.  Bought  a  6  per  cent,  mortgage  for  $2500  at  5  per 
cent,  discount,  with  two  years  to  run.  What  rate  of  in- 
terest is  obtained  if  the  mortgage  is  satisfied  at  maturity  ? 

9.  A  man  invested  $5500,  a  part  in  the  4  per  cents  at 
83|,  and  the  rest  in  the  5  per  cents  at  1021  brokerage  \ 
per  cent,  in  each  case.  His  total  income  being  $266|,  find 
the  sum  invested  in  each  stock. 
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10.  A  garden  whose  width  is  9  rods  and  length  15  rods 
is  to  have  a  wall  3 J  ft.  thick  around  it  outside.  What 
will  be  the  cost  of  digging  a  trench  for  it,  21  feet  deep,  at 
l|c.  per  cubic  foot  ? 

11.  A  circular  race  course  22  yds.  wide  covers  12  acres, 
find  the  diameter  of  the  inner  circle.     (-  =  3|). 

12.  A  conical  tent  whose  slant  height  is  12  ft.  requires 
132  sq.  ft.  of  canvas  to  make  it ;  how  much  ground  does 
the  floor  of  the  tent  cover  ? 


SECOND   CLASS    AXD    JUNIOR    MATRICULATION,   1888. 

1.  A  person  sells  out  3  per  cent,  consols  at  94J,  and  in- 
vests the  proceeds  in  bank  stock  which  sells  at  225,  and 
pays  yearly  dividends  of  8 J  per  cent,  If  his  income  is 
changed  to  the  extent  of  $57,  how  much  money  had  he 
invested  ? 

2.  The  profits  of  a  loan  company  for  a  year  were  suffi- 
cient to  enable  the  directors  to  add  $20,000  to  a  reserve 
fund,  to  pay  $5965  for  cost  of  management,  to  pay  two 
half  yearly  divideiids  of  3J  per  cent,  on  a  paid-up  capital 
stock  of  $309056,  and  to  have  still  on  hand  $4236.  Plnd 
the  profits  for  the  year. 

3.  A  and  B  enter  into  partnership  for  3  years.  A  pats 
in  $20000  and  B  $5000 ;  B  is  to  manage  the  business,  and 
the  profits  are  to  be  equally  divided ;  but  at  the  end  of 
the  first  year  A  increases  his  stock  to  $36000.  How  shall 
they  divide  a  gain  of  5^28500  at  the  end  of  the  three 
years  ? 

4.  Find,  most  readily,  to  six  places  of  decimals, 

-^    — ,    '^^6  +  2\'5,    where  V5  =  2-236  + 

v5     V5  - 1 

5.  A  train  leaves  Toronto  for  Hamilton  at  5.55  p.m., 
running  at  the  rate  of  26  miles  an  hour.  Another  leaves 
Hamilton  for  Toronto  at  6.35  p.m.,  running  40  miles  an 
hour.  Before  they  meet  the  first  loses  5  minutes  and  the 
second  10  minutes  by  stoppages.  At  what  time  will  the 
trains  meet,  Toronto  and  Hamilton  being  39  miles  apart? 
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6.  How  may  we  know,  without  dividing,  when  a  n am- 
ber is  exactly  divisible  by  9  ?  State  and  explain  how  we 
may  find  the  quotient  in  such  a  case  without  actual  divi- 
sion. 

7.  A  note  bearing"  interest  at  8  per  cent,  per  annum, 
having  two  years  to  run,  is  offered  for  sale.  What  per 
cent,  advance  on  its  face  value  can  a  purchaser  offer  for 
it  so  as  to  receive  six  per  cent,  interest  for  his  money  ? 

8.  In  reducing-  to  a  decimal  any  proper  fraction  with  7 
for  denominator  the  same  digits  142857  are  produced  in 
circular  order.     Explain  this. 

What  is  the  shortest  method  of  finding  -^^^  when  it  is 
known  that  \i  =  -9411764705882352  ? 

9.  A  merchant  buys  a  qaantity  of  goods  and  sells  i  of 
it  at  an  advance  of  15  per  cent.,  and  \  of  it  at  an  advance 
of  20  per  cent.  He  now  discovers  that  10  per  cent,  of  his 
goods  are  quite  unsalable.  What  per  cent,  profit  must 
he  obtain  on  the  remainder  that  he  may  gain  15  per  cent, 
on  the  whole  transaction  ? 

10.  The  French  20-franc  piece,  or  Napoleon,  weighs 
6-45161  grammes  (a  gramme  =  15-43235  grains),  and  is 
y'j^  pure  gold.  The  sovereign  is  li  fine,  weighs  123-274 
grains,  and  is  worth  $4-8665.  How  much  is  the  Napoleon 
worth  ? 

11.  A  grocer  mixed  together  two  kinds  of  tea  and  sold 
the  mixture^  144  lbs.,  at  an  advance  of  20  per  cent,  on 
cost,  receiving  for  it  162.10.  Had  he  sold  each  kind  of 
tea  at  the  same  price  per  pound  as  he  sold  the  mixture  he 
would  have  gained  15  per  cent,  on  the  one  and  25  per 
cent,  on  the  other.  How  many  pounds  of  each  kind  were 
there  in  the  mixture,  and  what  was  the  cost  of  each  per 
pound  ? 

12.  The  money  deposited  in  a  savings  bank  during  the 
year  1885  was  5  per  cent,  greater  than  that  deposited  in 
1884.  In  1886  the  deposits  were  83J  per  cent,  greater 
than  in  1885,  w4iile  the  amount  deposited  in  1887  exceeded 
the  average  of  the  three  previous  years  by  20  per  cent. 
The  aggregate  for  the  four  years  was  $150937.50.  Find 
the  amount  deposited  in  each  year, 

24 
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13.  If  76  men  and  59  boys  can  do  as  much  work  in  299 
days  as  40  men  and  33  boys  can  do  in  557  days ;  how 
many  men  will  do  as  much  work  in  a  day  as  15  boys? 


SECOND   CLASS    AND    JUNIOR    MATRICULATION,   1889, 

1.  A  note  for  $876,  dated  May  17,  for  90  days,  and  bear- 
ing* interest  at  the  rate  of  8  per  cent,  per  annum,  is 
discounted  at  a  bank  on  July  3,  at  6  per  cent.  What  are 
the  proceeds  of  the  note  ? 

2.  Explain  the  terms  Exchange,  Bill  of  Exchange,  Par 
of  Exchange. 

What  is  meant  by  saying  *■'  the  rate  of  sterling  ex- 
change is  $4-87  for  60-day  bills  "? 

How  is  the  par  of  exchange  between  two  countries 
arrived  at  ? 

3.  What  capital  should  be  invested  in  6  per  cent,  stock 
at  104  to  produce  an  income  one-third  greater  than  that 
derived  from  $1500  invested  in  7  per  cent,  stock  at  115  ? 

What  rate  of  interest  is  received  on  the  money  in- 
vested in  each  case  ? 

4.  Prove  that  a  vulgar  fraction  may  always  be  reduced 
to  a  terminated  or  to  a  repeating  decimal. 

Explain  any  short  method  of  reducing  if  to  a  re- 
peating decimal. 

5.  Explain  the  method  of  contracted  multiplication  of 
decimals. 

Employ  this  method  to  find  the  number  of  cabic  yds. 
in  a  cubic  metre  correct  to  4  decimal  places,  a  metre 
being  equal  to  1-09363  yds.,  linear  measure. 

6.  A  rectangular  solid  is  hammered  until  its  length  is 
increased  10  per  cent.,  and  its  width  15  per  cent.;  by  how 
much  per  cent.,  has  its  thickness  been  diminished  ? 

7.  In  1837  the  U.S.  half-dollar  was  changed  in  weight 
from  208  grains  to  206 J  grs.,  and  in  fineness  from  -8924 
to  '900  ;  find  the  least  whole  numbers  which  will  show  the 
relative  values  of  the  coins  before  and  after  the  change. 
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8.  The  cost  of  iiianafacturiiig  a  certain  article  depends 
partly  on  the  cost  of  labor  and  partly  on  the  cost  of  the 
raw  material.  Wages  rise  25  per  cent.,  but  a  reduction 
of  one-sixth  in  the  cost  of  material  enables  the  manufac- 
turer to  produce  16  of  the  articles  for  what  15  cost  him 
before  the  change.  How  nmch  does  the  raw  material  for 
$100  worth  of  the  manufactured  article  now  cost  him  ? 

9.  The  expense  of  constructing  a  railroad  is  $2000000, 
two-fifths  of  which  was  borrowed  on  mortgage  at  5' per 
cent.,  and  the  remaining  three-fifths  was  held  in  shares. 
What  must  be  the  average  weekly  i*eceipts  so  as  to  pay 
the  shareholders  4  per  cent.,  the  expenses  of  working  the 
road  being  55  per  cent,  of  the  gross  receipts  ? 

10.  A  person  buys  a  house  and  lot — the  lot  being  worth 
f  as  much  as  the  house — and  lets  to  a  tenant  at  a  monthly 
rental  of  one  per  cent,  on  the  cost  of  the  property.  He 
finds  that  the  lot  will  rise  5  per  cent,  and  the  house  de- 
preciate 4  per  cent,  in  value  every  year,  that  insurance  (on 
i  of  the  value  of  the  property  insured)  will  cost  him  1 J 
per  cent.,  every  three  years,  that  his  taxes  will  be  18 
mills  on  the  dollar,  and  that  the  assessors  have  valued 
his  property  at  10  per  cent,  less  than  he  gave  for  it.  What 
rate  per  cent,  will  he  receive  on  the  money  he  has  in- 
vested ? 

11.  An  invoice  of  British  merchandise,  amounting  to 
£20_,000  and  subject  to  an  ad  valorem  duty  of  35  per  cent, 
is  received  at  New  York  and  converted  into  U.S.  money 
at  the  rate  of  $4-844  to  the  pound  sterling  instead  of 
$4-8665,  the  true  value:  how  much  is  gained  or  lost  by 
the  difference  and  by  whom  ? 

12.  A  leaves  P  for  Q^  39  miles  distant,  at  the  same  time 
that  B  leaves  Q  for  P ;  they  travel  at  uniform  rates  of 
speed  till  they  meet.  B  then  increases  his  speed  one- 
eighth  and  reaches  P  in  5  hours  from  the  time  he  met  A ; 
while  A^  after  resting  for  an  hour,  proceeds  at  -^-^  his 
former  rate  and  reaches  Q  at  the  same  time  that  B  reaches 
P.     Find  the  rate  at  which  each  person  set  out  ? 
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SECOND    CLASS    AND   JUNIOR    MATRICULATION,    1890. 

1.  Define  a  fraction  and  establish  a  series  of  proposi- 
tions based  upon  your  definition  leading  up  to  the  rule  for 
the  division  of  fractions. 

Examine  how  far  each  of  the  following  statements  is 
true : 

("a;  |ofi  =  ix|. 

W  i  of  1  =  1-3. 

(c)  A  fraction  represents  the  quotient  of  the  numerator 
by  the  denominator. 

2.  A  bought  goods  to  the  value  of  $5191.53,  and  gave  in 
payment  his  note  dae  in  3  months.  What  must  be  the 
face  of  the  note  so  that  when  discounted  at  7  per  cent,  it 
will  realize  the  amount  required? 

3.  A  person  having  a  quantity  of  gold  bullion  may 
either  dispose  of  it  at  once  at  the  rate  of  £3  17s  9d  per  oz., 
or  take  it  to  the  mint  and  have  it  coined  for  him  at  £3 
17s  lOJd  per  oz.,  waiting  in  the  latter  case  10  days  for  his 
money.  Which  plan  had  he  better  adopt,  if  money  is 
worth  6  per  cent,  per  annum  to  him  ? 

4.  Find  the  distance  (in  inches  correct  to  3  decimal 
places)  between  the  opposite  corners  of  a  cube  whose  vol- 
ume is  2  cubic  yards. 

5.  In  a  certain  municipality  33J  per  cent,  of  the  taxes 
(at  18  mills  on  the  dollar)  go  to  pay  interest  on  its  indebt- 
edness, the  remainder  being  apportioned  in  the  ratio  3:5 
to  school  and  to  city  purposes.  In  a  subsequent  year 
when  16  per  cent,  of  the  debt  has  been  paid  off  and  the 
interest  on  the  remainder  reduced  to  §  of  the  former  rate, 
it  was  found  that  for  city  purposes  there  would  be  needed 
13 J  per  cent,  more  than  before,  and  for  school  purposes 
22f  per  cent.  more.  The  value  of  the  taxable  property 
having  increased  by  3^  percent.,  what  rate  of  assessment 
will  now  be  required  ? 

6.  A  train  110  yds.  long  overtakes  A  who  is  going  at 
the  rate  of  4  miles  an  hour,  and  passes  him  in  9  seconds. 
Ten  minutes  after  leaving  A  the  train  meets  B  and  passes 
him  in  1\  seconds.  In  Avhat  time  nfter  meeting  the  train 
will  B  meet  A  ? 
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7.  A  government  which  derives  a  revenue  of  20  million 
dollars  from  the  duty  on  imported  goods  finds  it  necessary 
to  obtain  an  additional  two  millions  from  this  source. 
Assuming  that  if  the  rate  of  duty  be  increased  by  any 
fraction,  say,  one-fifth  of  itself,  the  value  of  the  goods  im- 
ported will  be  diminished  by  one-tenth,  and  so  on,  find 
approximately  by  what  per  cent,  of  itself  the  rate  of  duty 
must  be  increased  in  order  to  produce  the  revenue  re- 
quired ? 

8.  A  cubic  inch  of  water  weighs  252-458  grains.  Gold 
is  19-3  times  and  silver  10-5  times  as  heavy  as  water. 
Find  the  weight  of  a  cubic  inch  of  a  mixture  containing 
gold  and  silver  in  the  ratio  (by  weight)  of  11:1. 

9.  Find,  correct  to  the  nearest  digit  in  the  fourth  deci- 
mal place, 

(a)  the  value  of 


.>n     1       1       1  ^ 

^5      3  X  o :'     o  X  5  •'      <  x  o '  ^ 


(h)  the  number  of  cubic  centimetres  in  a  cubic  inch 
(1  metre  =  1-09363  yds.). 

.  10.  A  dealer  buys  a  quantity  of  liquor  at  i  of  its  value, 
which  he  keeps  for  two  years  and  then  sells.  The  value 
increases  10  per  cent,  per  annum  by  age,  1  per  cent,  is 
lost  each  year  by  evaporation^  and  there  is  a  waste  of  2 
per  cent,  in  handling  while  it  is  being  sold.  What  rate 
per  cent,  per  annum  (compound)  interest  does  he  make  on 
his  money  if  he  sells  at  the  enhanced  value? 

11.  A  person  invests  money 

(a)  In  bank  stock  at  128  paying  half-yearly  dividends 
of  4  per  cent.,  subject  to  an  income  tax  of  18  mills  in  the 
dollar ;  and 

(h)  In  city  property  yielding  a  rental  of  10  per  cent., 
costing  him  one-fifth  of  the  rent  for  insurance  and  repairs, 
and  18|  mills  on  the  assessed  value  (90  per  cent,  of  the 
cost)  for  taxes. 

If  the  whole  amount  invested  is  $4989  how  shall  he 
divide  it  so  that  the  net  income  from  the  two  investments 
may  be  the  same  ? 
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12.  "  In  dividing  by  73000  it  is  advantageous  to  do  so 
by  the  following  method  :  Having  written  down  the  num- 
ber to  be  divided  we  write  under  it  one-third  of  itself, 
then  one-tenth  of  this  second  number,  neglecting  remain- 
ders, and  lastly  one-tenth  of  this  third  number.  The  sum 
of  these  four  numbers,  with  the  last  five  figures  reckoned 
as  decimals,  will  be  the  quotient  required." 

Establish  the  correctness  of  this  method. 

To  what  extent  can  its  accuracy  be  depended  upon  ? 

Indicate  a  slight  extension  of  the  method  which  will  en- 
able any  required  degree  of  accuracy  to  be*  obtained. 


FIRST    CLASS,    ISHo. 

1.  Define  a  recurring  decimal,  and  classify  the  several 
kinds. 

Prove,  in  any  way_,  a  rule  for  converting  a  mixed  cir- 
culating decimal  into  its  equivalent  vulgar  fraction,  and 
apply  your  rule  to  convect  •1013257. 

2.  Perform  the  operations  here  indicated,  employing 
contracted  multiplication  and  division,  and  retaining  six 
decimals  throughont : 

•3472 -H -03172      ^^^,  ._, 
6146-38       ^•0'X)4r„o. 

3.  In  the  expression  "six  per  cents  are  at  103,"  explain 
fully  what  is  meant. 

A  person  sells  a  certain  amount  of  5  per  cents  for  8G, 
and  invests  in  the  6  per  cents  at  103,  and  by  so  doing 
changes  his  income  by  one  dollar. 

Is  the  change  an  increase  or  a  decrease  ?  How  much 
stock  did  he  sell  ? 

4.  A  man  buys  a  note,  drawn  for  2  years  at  0  per  cent, 
interest,  and  w^hich  is  now  6  months  old,  at  15  per  cent, 
true  discount.  After  keeping  it  9  months,  and  receiving 
one  payment  of  interest,  he  sells  it  to  a  bank  at  8  per 
cent,  bank  discount.  What  per  cent,  does  he  make  upon 
his  money  while  invested  ? 
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5.  A,  B  and  C,  whose  rates  of  walking  are  3J_,  4  and  5 
miles  an  hour  respectively,  walk  on  circular  tracks  whose 
circumferences  are  8,  10  and  15  miles  respectively,  and 
whose  centres  are  in  the  same  straight  line.  At  the  same 
instant  they  start  from  points  on  this  line^  and  on  the  same 
side  of  the  centres.  Find  (1)  when  first  they  will  be  all 
on  this  line  at  the  same  time  ;  (2)  all  at  same  time  at  the 
points  from  which  they  started ;  (3)  whether  they  will 
ever  be  all  at  the  same  instant  at  points  on  opposite  sides 
of  the  circles  to  the  starting  points. 

6.  Lead  is  11-4  times,  and  zinc  7-2  times  as  heavy  as 
water.  If  3  pounds  of  lead  and  2  pounds  of  zinc  be  melted 
together^  compare  the  weight  of  the  alloy  with  that  of 
water. 

7.  A,  B  and  C  start  at  the  same  time,  and  from  the  same 
point,  to  travel  around  an  island  26  miles  in  circuit.  A 
goes  10  miles  and  B  4  miles  per  hour  in  the  same  direc- 
tion, and  C  goes  5  miles  per  hour  in  the  opposite  direction. 
When  and  where  will  they  first  be  all  together  again? 

Algebraical  symbols  will  be  allowed  in  the  three  fol- 
lowing questions : — 

8.  It  is  required  to  make  a  hollow  leaden  cylinder  open 
at  both  ends,  10  inches  long,  with  its  wall  one  inch  thick, 
and  which  is  to  weigh  25  pounds.  Find  its  outside 
diameter. 

9.  A  conical  vessel  6  inches  deep  and  3  inches  across 
the  mouth  is  filled  to  5  inches  with  water.  Find  the 
diameter  of  the  sphere  which,  when  dropped  into  the 
cylinder,  will  raise  the  water  so  as  just  to  fill  the  vessel. 

10.  The  diagonals  of  a  quadrilateral  plane  figure  are 
10  and  12,  and  they  intersect  at  an  angle  of  60°.  Find 
the  area  of  the  figure. 


FIRST    CLASS,     1884. 

1.  A  gallon  of  water  weighs  10  lbs.  ;  a  litre  is  equal  to 
1-761  pints,  and  a  kilogram  to  2-205  lbs.  How  many 
kilograms  would  a  litre  of  water  weigh  ? 
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2.  A  tradesman  marks  all  his  goods  at  an  advance  of 
22J  per  cent,  on  cost.  In  selling  he  uses  a  yard  stick  an 
inch  too  short,  and  a  pound-weight  a  quarter  of  an  ounce 
light.  In  43  per  cent,  of  his  sales,  reckoned  on  their  total 
value,  the  goods  are  measured  with  the  short  yard  stick, 
in  36  per  cent,  they  are  weighed  with  the  light  pound- 
weight,  and  in  the  rest  they  are  sold  at  the  marked  price 
independently  of  weight  or  of  measure.  What  is  the  actual 
rate  of  profit  on  the  whole  of  the  sales  ? 

3.  Skilled  workmen  and  labourers  are  employed  on  a 
work,  a  skilled  workman  receiving  $1.75  per  day  more 
than  a  labourer.  The  average  of  their  daily  wages  is  12| 
cents  more  than  wliat  it  would  be  if  skilled  worlvmen  and 
labourers  were  employed  in  equal  numbers.  If  6  men  of 
each  kind  were  discharged,  the  average  of  the  daily  wages 
would  be  raised  by  5  cents.  Find  the  number  of  men  of 
each  kind  employed  ? 

4.  The  nearest  approximate  value  in  thousandths  of  a 
certain  vulgar  fraction  is  -539,  the  numerator  of  the  frac- 
tion is  187.     What  is  its  denominator  ? 

5.  Four  men  start  together  from  the  same  point,  and 
run  in  the  same  direction  round  a  ring  at  ditferent  uni- 
form speeds.  The  first  runs  at  the  rate  of  10  miles,  the 
second  at  the  rate  of  10  j  miles,  the  third  at  the  rate  of  11^ 
miles_,  and  the  fourth  at  the  rate  of  12J  miles,  each  per 
hour.  At  what  part  of  the  ring  will  they  be  first  all  to- 
gether again  after  starting  ? 

6.  The  discount  off"  a  note  drawn  at  4  months  is  $10.50  ; 
the  interest  on  the  proceeds  reckoned  for  the  same  time, 
and  at  the  same  per  cent,  as  the  discount,  would  be  $10.20. 
Find  the  amount  for  which  the  note  is  drawn,  and  the  per- 
centage taken  off  as  discount. 

7.  Point  off  any  number  into  periods  of  three  figures 
each,  beginning  at  the  right.  If  the  difference  between 
the  sum  of  the  odd  periods^  numbering  them  from  the 
right,  and  the  sum  of  the  even  periods,  be  divisible  by  7 
or  by  13,  the  number  itself  will  be  divisible  by  7  or  by  13, 
as  the  case  may  be.     Prove  this. 

8.  The  perimeter  of  a  semi-circle  is  three  yards,  find 
its  area  in  square  feet. 
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9.  Find  the  surface  and  the  volume  of  a  rig-ht  cii'cular 
cone,  given  the  diameter  of  the  base  174  inches,  and  the 
shmt  heigfht  145  inches. 

10.  The  areas  of  two  regular  polyg^ons  of  the  same  num- 
ber of  sides,  the  one  inscribed  in  a  circle,  the  other  de- 
scribed about  it,  are  to  each  other  as  3  to  4.  Find  th(^ 
number  of  sides  of  the  polygon. 


FIRST   CLASS,    1885; 

1.  "Every  operation  of  Division  may  be  viewed  as 
giving  the  answer  to  two  different  questions."  Explain 
and  illustrate  this  statement. 

2.  Show  that  if  the  greater  of  two  integers  be  divided 
by  the  other,  the  greatest  common  measure  of  the  two 
numbers  is  the  same  as  the  G.C.M.  of  remainder  and 
divisor. 

3.  Divide  the  fraction  \^  into  two  such  parts  that  4 
times  one  of  them  added  to  51  times  the  other  may  make 

4.  When  a  vulgar  fraction  is  to  be  reduced  to  a  deci- 
mal, show  how  to  determine  (a)  Avhether  the  result  will 
be  a  Unite  decimal  or  a  pure  circulating  decimal,  or  a 
mixed  circulating  decimal ;  (h)  the  number  of  non- 
repeating digits  in  each  case. 

5.  A  man  barters  120  yds.  of  silk,  which  cost  $1.50  a 
yard  and  sells  at  $2.50,  giving  nine  months'  credit,  for 
cloth  which  sells  at  $2  on  six  months'  credit.  How  much 
cloth  ought  he  to  receive  ? 

6.  A,  B,  C  and  D  together  do  a  work  for  which  A  by 
himself  would  require  two  hours  less  than  B.  A  and  B 
together  could  do  it  in  1^9  of  the  time  C  and  D  together 
would  take,  A  and  C  in  44  of  the  time  B  and  D  would  take, 
and  B  and  C  in  ^l  of  the  time  A  and  D  would  take.  Find 
the  time  each  person  singly  would  require  to  do  the  work. 

7.  Find  the  square  root  of  -00013  to  within  less  than  a 
millionth,  and  the  value  of  ^/-j  (2  +  ^'(2  +  v'2)  \-  to  within 
less  than  a  ten-thousandth. 
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8.  Two  trains,  whose  lengths  are  420  feet  and  460  feet 
respectively,  pass  each  other  in  30  seconds  when  moving' 
in  the  same  direction,  and  in  TJ  seconds  when  moving"  in 
opposite  directions.  Find  the  rate  of  each  train  in  miles 
per  hour. 

9.  The  circumference  of  one  circle  is  27J  feet  longer 
than  that  of  another,  and  11  times  the  diameter  of  the  lirst 
is  equal  to  5  times  the  circumference  of  the  second.  Find 
the  diameter  of  each,  r  being  assumed  =  3i. 

10.  The  length  of  an  iron  cylindrical  vessel  with  closed 
ends  is  four  feet,  and  its  outside  circumference  is  40 
inches,  and  the  thickness  of  the  metal  one  inch.  Find 
the  entire  weight  when  the  cylinder  is  filled  with  water, 
iron  being  7i  times  heavier  than  water,  and  water  weigh- 
ing 62|  lbs.  per  cubic  foot. 

11.  I  hold  some  three  per  cent,  stock;  on  receiving  my 
first  half  year's  dividend  I  invest  it  in  the  same  stock  at 
\)^,  and  my  next  half  year's  dividend  is  $1905.  ^^'hat 
amount  of  stock  had  I  at  first  ? 

12.  The  area  of  each  of  the  longer  walls  of  a  room  is 
360  ft.,  that  of  each  of  the  other  walls  is  192  ft.,  and  that 
of  the  floor  is  480  ft.  How  many  yards  (linear)  of  paper 
18  inches  wide,  will  be  needed  for  the  walls,  deducting 
one  twenty-fifth  of  the  whole  area  for  doors,  etc. 

13.  Find  the  depth  of  a  ditch,  the  transverse  section  of 
which  is  a  trapezoid,  of  which  the  longer  side  is  20  ft., 
the  slopes  of  the  sides  2  in  1  and  3  in  1,  respectively,  and 
the  area  146-2.5  square  feet. 
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52.— (14) -054.  (15)33-080.  (16)1-732.  (17)  -47712.  (18) -43241. 
(19)  -69315.  (20)  -31830. 

63.-(l)  U,  \h  ^5,  31V5. 

(1)  -25,  -5,  -75,  -125,  -375,  -625,  -875.  (2)  1875,  -3125, 
•4375,  -5625,  -6875,  -8125,  -9375. 

54.— (3)  -2,  -4,  -6,  -8.  (4)  -96,  -992,  -9984.  (5)  -96875,  -984375, 
•9921875,  •(K)390325.  (6)  -142857,  -285714,  428571,  571428, 
-714285,  -857142.  (7)  -918918,  -675675,  -531531,  -438438, 
-386386.  (8)  333333,  •66()666,  166666,  -833333,  777777, 
-727272,  -692307. 
59.— (1)  -947368421052631578,  -631578947368421052, 

•5882352941176470,   -3529411764705882,   -615384, 
-3913043478260869565217,  -380952. 

(2)  -6086956521739130434782, 
-4482758620689655172413793103,  -967741935483876, 
-972,  -02439,  -3584905660377. 

(3)  '879120,  -269841,  -987012,  -386100,  -518,  -000351, 
-999000. 

62.-  (1)  A,  A,  T^,  ifj,  J,,  A-   (2)  T^,  mk,  h  1^5,  A- 
63. -(1)  ,Vrv  (2)  To^oT-  (3)  T%.  (4)  ^.     (5)  \U- 

64. -(1)  ^,?^-.  (2)  ^uti''  (3)  m^--  (4)  ^^i^s^^  (5)  -p. 

(1)  3-9283.  (2)  1-6854.  (3)  40-90586.  (4)  2621-108687. 
66.— (1)  -6359723.  (2)  1-715399467874.  (3)  1-67660503. 

(4)  -402392970. 

68.— (1)  148-862.    (2)  1-3382.    (3)244-79     (4)1-1918.    (5)  781-86. 

(6)  4359-166.      (7)   70-5839.      (8)    56827005-9588.      (9)    180 

(10)  131-4285,  6689-6528,  -1985. 
70.- (1)  29-995.    (2)  856-967.    (3)  1-413.    (4)  29-956.    (5)  13-593. 

(6)  1-407.  (7)262-856.  (8)30-940. 

71.— (9)  -301030.     (10)  -477121.     (11)  -43429448. 

(1)   22.     (2)   32.     (3)    102.     (4)   172^     (5)   202.      (6)    100'^ 

(7)  3002.  (8)  (-1)2.  (9)  (-4)2.  (10)  (-06)-.  (11)  (-235)2. 
(12)  (^)2.  (13)  (1)2.  (14)  {i\y.  (15)  5^  (16)  10^  (17)  6^ 
(18)  (•1)\     (19)  (-02)^.     (20)  (1)^     (21)  (1|)^. 

(1)  16,  25,  529.  (2)  -09,  -0016,  -000256,  "268324.  (3)  ^,  ^^ 
m.  (4)  .0470,  -0021,  21^3721.  (5)  100,  10000,  1000000. 
(6)    343,    2744,    4330747.      (7)    '001,    -008,    -000000000001. 

(8)  ^'V,  ^M,  UU'  (9)  -33310,  -00001,  4437-21960.  (10)432, 
3612"5,  144000.  (11)  t:401,  243,  128.  (12)  14989,  151-2191, 
2-3965. 
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72.— (1)  1,  2,  3,  4.  5,  6,  7,  8,  9,  10,  12,  14,  16,  18,  72,  60,  90,  140, 
480,  800,  9000.  (2)  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  14,  24,  45, 
20,  DO,  80,  126,  270,  200,  900.  (3)  6,  8,  10,  24,  27,  32,  36, 
42,  80,  33,  240,  800,  560,  280,  105.  (4)  2,  3,  8,  10,  60,  30, 
12,  21,  11,  110,  300,  35.  (5)  2,  3,  5,  4,  6,  20,  21.  (6)  |,  i, 
I  T^'u,  lU  -ir,  i?,  T§5,  -1,  -2,  -3,  -8,  2-4,  3-2,  4-2, 10-5,  1-05,  .^. 

(7)  h  h  h  tV»  Y,  2^  If,   -1.   -2,   -4,  1-2,  1-1,  2-1,  3-5,  -01, 
•12,  -35. 

(2)  25.     (3)  150.     (4)  900.     (6)  1225.     (7)  325. 
73.-(ll)  5.     (12)  5.     (13)  0.     (15)  3,  5,  35.     (19)  5.     (21)  35. 

(22)  25,  0  ;  25,  6  ;  31,  0  ;  31,  9. 
74._(1)  9.     (2)  10.     (3)  100.     (17)  754.     (19)  917. 
75.— (20)  829,  389,  213,  295. 

(1)  1,  -01,   -0001,    000001.     (6)  -3,   -07,    009,  -002,  11,  1-2, 
7-1,  5-1,  82-2946,  2-13,  17-2522,  188281,  51  4732,  -6324. 

76.— (12)  1,  4,  74.   (17)  74.    (18)  23, 1094;  23, 1102;  94,  0;  94,  13, 

77.— (18)  917,  0  ;  917,  476  ;  251,  0  ;  251,  1446. 

78.— (6)  -2,  -3,  -02,  -08,  1*1,  2-1,  7*3,  2'444,  3-086,  -464,   430,    064. 

(2)  3.    (3)  1.    (6)  3.    (7)  2.    (9)  6.    (11)  3.    (12)  3.    (13)  3 
(14)  9.     (15)  1.     (16)  1.     (18)  9. 

79.— (3)  1  ft.  (4)  4.  (6)  40.  (7)  10.  (8)  10  sq.  ft.  (9)  38i 
sq.  rods.     (10)  8}f  sq.  yds.     (11)  6  sq.  yds.  6  sq  ft.  40  sq.  in. 

(12)  24  03662  sq.  ft.     (13)  1833-16  sq.  per. 
80.— (1)  13  ft.     (2)  41  ft.     (3)  85  ft.     (4)  17  yds. 

81.— (5)  27 -784  in.  (6)  4  ft.  11-933 in.  (7)  18-870  ft.  (8)  8-171  ft. 
(9)  8-452 yds.  (10)  19-943  in.  (11)  6  ft.  (12)  40ft.  (13)  112  ft. 

(14)  12-649  yds.     (15)    12472  in.     (16)   3   yds.    10-253  in. 
(17)  4-529  ft.     (18)  83-288  in.     (19)  2-682  yds. 

82.-(l)  lli,  llyV,  4^.     (2)  in,  39jV,  8-H.    (3)  SH  166^,,  25^?. 

(4)  ,-V,    8tV,    3-999.      (5)    S^i^    ft.,    4^    ft.,    5-002    ft. 
(6)  73/,- in.,   50Ji^in.,  102-426  in.     (7)  1-504,  6-134,  4-977. 

(8)  4-601,  3-853,'4-511. 

(9)  6  sq.ft.     (10)3-72sq.yds.     (11)  72-727  sq.  in.     (12)6sq.ft. 

(13)  30-594  sq.  yds.       (14)  81-259 sq.  in.     (15)  295-076  sq.  in. 
83.— (1)  12fft.  (2)  ISJjyds.    (3)  14  yds.  2  ft.  9^i  in.    (4)  23-470ft. 

(5)  2U  ft.      (6)  2  ft.   3i#  in.     (7)  3-01  yds.     (8)  5-546  yds. 

(9)  2"-959  in.      (10)  8-878  in.      (11)  75J  ft.      (12)  27.^- y^ls- 
(13)  17 -568  in.     (14)  30  yds.  1  ft.  8  in.     (15)  4 -850  ft. 

84.— (8)  20.     (9)  20.     (22)  38^  sq.  ft.     (23)  SOt  sc^.  ft. 

85.— (24)  100  sq.  yds.  8f  sq.  ft.  "(25)  129 "537 sq.  ft.   (26)  5-941  sq.  in. 

(27)  9f  sq.  ft.     (28)  6-92  sq.  ft. 

(1)  ,V.  (2)yV  (3)  28 ft.  (4)51fisq.ft.  (5)35sq.ft.  (6)  4i sq.ft. 

(5)  112  sq.  in.     (6)  84  sq.  ft.     (7)  66  sq.  ft. 
86.— (8)  6  ft.     (9)  lli\in.     (10)  2  ft.  7  A  in. 

(6)  21  sq.ft.      (7)    21  sq.ft.      (8)    54  sq.  ft.      (9)    242sq.  in. 

(10)  14  in.     (ll)2^Vin.    (12)  121  in.    (13)  4ft.     (14)5-744ft. 

(15)  8 -720  in. 
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87.— (16)  5  ft.    (17)  11 -496  in.    (18)  204f  sq.  in.    (19)  2(59 '99284.  in. 

(20)  128-192  sq.  ft.     (21)  117  5  sq.  in. 

88.— (14)  154    sq.    ft.       (15)    676.063  sq.    ft.,     1079-134    sq.   in., 

1169-825  sq.  yds.,    2665  062 sq.  ft.      (16)    ri03  ft.,  7  937  in., 

22 -018  in.,  6  281  in. 
89.— (20)  60  cu.  ft.,    65  cu.  yds.,   29|  cu.    ft.,    163-312  cu.   ft., 

37-360  cu.  ft.     (21)  144  sq.  in.     (22)  12  in.     (23)  8  ft. 
90.— (24)  4-773  yds.     (25)  64 -058 yds. 

(12)  140  cu.  ft.     (13)  12  cu.  in.     (14)  140  cu.  ft.     (15)  36  cu.  ft. 

(16)  295 -160  cu.  ft.     (17)  111 -811  cu.  ft. 
91.— (23)  108cu.ft. 

(2)  108  cu.  ft.  (3)  60  cu.  ft.  (4)  27  cu.  ft.  (6)  18  cu.  ft. 
(7)  40  cu.  ft.     (8)  54  cu.  ft. 

92._(11)  84  cu.  ft.     (12)  352  cu.  in.    (13)  124^^  cu.  ft.    (14)  16sq.  ft. 

(15)  2-256  ft.     (16)  6|in.     (17)  1-948  in.     (18)  4-063  ft. 
93._(17)  60  cu.  ft.     (18)  32  cu.  ft.     (19)  18  sq.  in.     (20)  4-535  in. 

(21)  46§  cu.  ft.     (22)  18  cu.  ft.     (23)  137-673  cu.  ft. 

94.— (6)  81  cu.  ft.       (7)    410.|  cu.  ft.       (8)    38^  sq.  in.       (9)   3h  in. 

(10)  3-349  yds. 
95._(17)  1437icu.  in.     (18)  268-190  cu.  in.     (19)  21  in. 

(20)  179§  cu.  ft.  (21)  296-508  sq.  ft. 

(1)  10m.,  100  dm.,  1  Dm.  (2)  IKm.,  100 Dm.,  10000dm. 

(3)  1200  Dm. ,  15000  m. ,  21000000  nnn.  (4)  1234567  '89  dm. , 
123456-789  m. ,  123-456789  Km.  (5)  856000  cm. ,  5632  mm. , 
12468000  //. 

96.— (6)  1635639-87  m.   (7)  554151-1  cm.   (8)  1152-48768  Km. 

(9)  9L-441  cm.  (10)  18-3 m.   (11)  50m.  (12)  17907cm. 

(13)  749-301  mm.      (14)  4m.  6  m.     (15)  13  hr.  32m.  30  sec. 

(16)6250.    (17)  900mm.    (18)  952,  400mm.    (19)  25 •441sq.m. 

(20)  123-4 m.  (21)  12  Ha.,  120000 ca.,  120  Da.  (22)  12 "345 a., 

5  -678  Da. ,  10000  ca .  (23)  1017  32  a. 
97._(24)  9-9  Da.  (25)  20424-15  Ha.  (26)  10-8  Ha.  (27)  172  m. 

(28)  -1  ma.   (29)  54  ca.  (30)  1500000  sq.  cm.  (31)  13  ca. 

(32)4-5a.  (33)6000cu.m.  (34)^547-50.  (35)  la.  (36)721-lm. 

(37)  2-471  acres.   (38)  90  ca.   (39)  -66  a.   (40)  39-6  in. 

(41)  27  s.   (42)  1000  cm. 
98.— (43)  1000000  c.  cm.   (44)  1  s.   (45)  $1080.  (46)  $105-. 

(47)  100  cu.  dm.  (48)  35 -31  cu.  ft.  (49)  -2759  cord.  (50)  24  s. 

(51)  3  m.,  12  m.,  15m.  (52)  45li00.  (53) 60  ma.  (54)  2500 Kg. 

(55)  909^1  Kg.   (56)  l-006s.   (57)  125  //.   (58)  -4  m. 

(59)  1  min.   (60)  200  m. 
99.— (61)  36  m.  (62)1000,1000.  (63)  1  Kg.  (64)  2  m.  (65)  Equal. 

(66)  4-004004  s.  (67)  1000.  (68)  1  cu.  dm.  (69)  -03531  cu.  ft. 

(70)  4-543.  (71)  135-9  ml.  (72)  Equal.  (73)  36  min.  (74)  10  m. 

(75)  -157625  8.  (76)  10  m. 
;L00.— (77)  28-31.  (78)  1-3  Kg.  (79)  1-298  Kg.  (80)  1000  c.  cm. 
(81)  1000000  mg.   (82)  1000000  g.   (83)  .  10000  Kg. 
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100.— (84)    13-5  Kg.     (85)46:25.     (86)   907-2  T.     (87)  373-24  g. 

(88)  490  Kg.  (89)  4-5  T.  (90)  123456-789  Kg.,  123-456789  T. 

(91)  2-204  lbs.     (92)    '84  ca.     (93)    -375  m.     (94)    1-1551. 

(95)  364 -8  Kg. 
101.— (96)  1311-566 Kg.  (97)5-76min.  (98)  138-8cm.  (99)l-12m. 

(100)  20-116  m.     (101)   101-17  Ha.     (102)   368  529  Km. 

(103)  1609-3  m.     (104)   -984.     (105)  14-21.     (10(>)  39-6  in. 

(107)  4s.  8d.  (108)1000001.  (109)10001.  (110)-836ca.  •404Ha. 

(Ill)  509090909x1,  Ha.     (112)  1  539  s. 
102.— (1)  -0202,  -2025,  202-522.    (2)  2206-7.    (3)  5-439.     (4)   033. 

(5)    13828-059.       (6)    -83,    83,     830000.       (7)     -03125, 

-1764705882352941.    (8)  ^W^^,  fSUh  ^U-    (9)  6-5504777, 

•4.     (10)1J^2^%V     (11)  -000002.     (12)  -0001  +  .     (13)  A. 

(14).iV,V     (15)#/A^. 
103.— (16)  8934-084.  (17) 4]^^}^.  (18)  "8398,  -8397.  (19)  '3183098. 

(20)  -808.    (21)  1.    (22)  £134  2s.  2d.     (23)  ^ggif .    (24)  ^^/^. 

(25)  16-8476190.     (26)  llOr/iV- 

(27)  -00015625.     (28)   /.j"^,  1^.  ^(29)     2.     (30)    |^,  M. 
104. -(31)    ■^.    (32)  {f{'^.      (33)  3U,  HI     (34)  -4047  or -4048. 

(35)  m,  I  (36)  -102848,  28||.  (37)Trr¥^,  «9-  (38)  -30375. 

(39)  j\.    (40)  7925-591  m.    (41)1.    (42)  MX|34.    (43)47/jf|„ 

48,L2^\.     (44)  1,  4i.     (45)  ^5. 
105.- (46)  £2  Os.  6d.     (48)  £4  5s.  4d.     (49)  38J?4?f.      (50)  j\^^%. 

(51)    1171  xfr.     (52)    l^ji,       (53)    113^Y(^k%V     (54)    3-11. 

(55)  fi^i.     (56)  3.     (57)  |. 
106. -(58)  -52.     (59)  T^J^.     (60)  i|t|2.     (61)3-141592.     (62)7. 

(63)  6.     (64)  -0000002.      (65)  104.     (66)  i^" 

(67)  ff .     (69)  I  18.     (70)  66.  ^' 

107. -(71)  ^m-      (72)   U,  U,   I      (73)    -3183.      (74)    -43429. 

(75)  7^.      (76)    ^J>^,    ^..      (77)    -131870.      (78)     -00003. 

(79)  3-1415926.  (80)  -0042.  (81)  -410686.   (82)615-0703204. 
108.— (84)  1-3999...      (85)7.      (86)2-7182818285.      (87)  |  m. 

(88)  -9984097.       (89)  -1.     (90)  3-14285,  3-14159.     (91)  j% 

5^,  4J^. 
109.— (92)  409.  (93)  $4866-663,  $4866-56.  (94) -1715.  (95) -00004. 

( 97)  1  -6961.    (99)  3  -14159.    (100)  26  -2856.     (102)  7  "745966. 
1 10.  —(103)  The  metre  would  be  nearly  39  41  in.     (104)  -00001 .  .  . 

(105)  20-06.     (106)  5^m.    (107)  704 -037 lb.    (108)  909yVo55. 

(109)  2i^  oz.     (110)    60.      (Ill)    17015^.      (112)    ..v^. 

(110)  ^2-20. 

111.— (114)  6.    (115)100.    (116)  286750  ft.    (117)70.   (118)  $440. 

(119)    $23-25.      (120)    Merchant  50c.      (121)    10-52  p.m. 

(122)  £13  9f.  Ic.  312m. 
112.— (123)  6d.     (124)    -'00278  ..  .      (125)  $36300.     (126)  65  ft. 

(127)  30.     (128)  3819glb.     (129)  lli|}oz.     (130)  81^111-. 

(131)  if><l.     (132)  21.     (133)  84.     (134)  13y8^^,.     (135)  13. 
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113.— (136)  15-49.    (137)  10!|^.    (138)  14.    (139)2240.    (140)7,80. 

(141)^1365.      (142)    37,    5162647,    14d.   71i.    11m.    17s., 

2674d.  Oh.    9m.  59s.     (143)    60d.     (144)    3645f,    75834.^|. 

(145)  83|c.     (146)  $320.     (147)  £45. 
114.— (148)  ^K.  (149)  myd.    (150)12.   (1.51)76.^^0.  (152)2-2136. 

(153)  53.  (154)  36m  (155)  Imin.  inl2h'i  min.  (156)  lie. 

(157)  27  gal.     (158)  jV-     (159)  House  $1200. 
115.— (160)  $60.      (161)    $41-03.      (162)    $18-84.      (163)    8|  hr. 

(164)  Ic.  (165)668/x,  7mi  943Ji,  1178a?.     (166)  16s.  9Jd. 

(167)x^v\    miles.       (ife  "  2541  grs.       (169)    Nearly  8  gal. 

(170)  35. 
116.— (171)  10^?yd.     (172)  $1-31.     (173)   113.     (174)  5,  4^  4s. 

(175)  $2290-41,  $2495,  $2295.     (176)  ^S-_.     (177)   $448-80. 

(178)  3  70^  yd.   nearly.      (179)    $349-72.      (180)    346,345. 

(181)  69-2  m. 
117._(182)  fQ.      (183)    9  yr.      (184)    45;      (185)    $12937-50. 

(186)  Every  65^  min.     (187)  50c.     (188)7-4.     (189)  6  sec. 

(190)  ^\.     (191)  $240.     (192)  3627.     (193)  7. 
118.— (194)  $5-40,  $7-20,  $3-60.      (195)  $3-57.      (196)   10-||a  hr. 

(197)  10  yr.      (196)  ^9^^.      (199)  12.     (200)  24.      (261)  ^V 

(202)  2. 
119._(203)  Dec.  3,  3  p.m.     (204)  £432  lis.   lid.     (205)  3,  5,  7, 

9,13.    (206)7.    (207)l^\hr.    (208)146097.    (209)  146096 d., 

21  hr.  16  min.  40  sec.     (210;  35262f .     (211)  $3000  etc. 
120.— (212)    12.      (213)    -8  gr.      (214)    168tV.      (215)    "7433956. 

(216)  Um.  perhr.     (217)  Total  $14-31.     (218)  307t. 
121.— (219)  $38-25,  $38,  $37-8).    (220)  $4076-163,  m.    (221)  73. 

(222)  15.     (223)  2205.     (224)  147.     (225)  3456.     (226)  64. 

(227)  26^\.     (229)  91:81.     (230)  3  ft.  2  yd.  7  in. 
122.  =(231)    2560.      (232)    jUMo-      (^33)    3§||i-.      (234)^/^. 

(235)  H^.      (236)    1yd.    ^(237)    1  qt.      (238)   972,  6|,  |. 

(2.39)  2^,  10,  1.     (240)  1  rod.      (241)  1  link.      (242)  1  yd., 

1    chain,     100000,    6272640.       (243)    $4-03,    23-0384    ft. 

(244)  12  lb.  av. 
123.— (245)  16000.     (246)  15  gal.     (247)  60480.     (248)  ^V  sq.  in. 

(249)    12-78.      (250)    2  yd.      (251)    33-84.      (252)    j\^q. 

(253)  883345-17.     (254)  16-83.     (255)  32  days. 
124.— (256)  2160.     (257)  l^.     (258)  30.     (259)  ||  ft.,  f  tf- sq.  ft. 

(260)1530.     (261)  Between  237626-5  and  237633.    (262)55. 

(263)  Gold  -48 in.,  and  9-31.     (264)  59-92 lb.     (265)  103,4flb. 
125.— (266)   510  lb.     (267)  27000.     (268)    '00021  in.     (269)  4th. 

(270)  87293-9.   (271)  4290-8  lb.  (272)  4^.  (273)  llyia- 

(274)  2iig.  (275)  $1323,  $1260,  $1200.  (276)  28571-?  ft. 
126.— (277)  46-5  gal.  (278)  2-75.  (279)  5.  (280)  ?,l.   (281)  18^^ 

39r,  -17|°.  (282)44802.  (283)  880  ft. ,  54.  (284)3:2. 
127.— (285)  £45-55.  (286)415:408.  (287)  8672  yd.  (288)20:7, 

5s.  l|d.   (289)  Men,  $1251-76.   (200)  3:7.   (291)  433]^. 

25 
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128.— (292)  6-66.      (293)  2  hr.  40'.     (294)  2  m.     (295)  14d.  9p. 

Ic.  6|c.  s.    (296)  8  dr.    (297)  76grs.  each.    (298)  5:112:2800. 
129.— (299)  4.     (300)  $235-20.     (301)  ri5fVp.m.     (302)  $62.50. 

(303)  Better. 
140.— (13)  20%,  16|%,  5%,  5:i%,  4^f  %.     (14)  216  men,  108  bush. 

(15)  £5  16s.  4-.^^d.,   $4-7753.  (16)  $2915000;  lis.  6|d. 

(17)  420  m.,  57-60  fr.  (18)  6|%.  (19)  2h%.  (20)  12^%. 
(21)  130.  (22)  96.  (23)  200.  (24)  2oO.  (25)  800. 
(26)  4.  (27)  600.   (28)  $3360.   (29)  35-2.   (30)  425%. 

141._(31)  $8800.  (32)  13.\.  (33)  120,  240.  (34)  153}i,  184 A. 

(35)  -3003001%.      (36)    75%.      (37)    $9.      (38)  30-7 +  %|. 

(39)  125.    (40)  42^%.    (41)  $120000.    (42)  $2000.    (43;  600, 

480,  360.     (44)  4()%.     (45)  76-8%. 
142.— (46)  l.ia%.       (47)    125.       (48)    21^1% .       (49)    $16000. 

(50)  43-8pts.     (51)  600.     (52)  1029tV 

(1)  $540.     (2)  $150.      (3)  15%.      (4)  $4-28|.     (5)  $16-66§. 

(6)  $4-57f. 
143.— (7)  $3.75.      (8)    81%.       (9)    lie.       (10)    $6.      (11)   $10. 

(12)  $28-12^.     (13)  45c.     (14)  Loss  $333|.     (15)  Loss  2%. 

(16)  3^V/.  ■'(17)  1H%.     (18)  $4.     (19)  9iV%.     (20)111%. 
144.— (21)  20%.     (22)161%.     (23)-8/r,%.     (24)28%.      (25)5|%. 

(26)  20%.     (27)  10%.      (28)    20%.     (29)   i%.      (30)    12^%. 

(31)  $120.     (32)  $4-05.     (33)  $2 -33.1. 
145._(34)  50c.     (35)  22-5  +  %. 

(1)  $240.     (2)   $3000.     (3)   50c.     (4)   $10200.     (5)   $2-10. 

(6)  $2887-50.    (7)$10-10|Q.    (8)  4}-ic.    (9)  22fc.    (10)  $500. 
146.— (11)  No.     (12)  71i%.     (13)  50%.     (14)  50%.     (15)  7i%. 

(16)  $4050.    (17)  15%.    (18)  $5-75.    (19)  6|%.    (20)  5^%. 

(21)  $10.     (22)  111%.     (23)  1%.     (24)  37Hc. 

147.— (25)  331%.     (26)121/.     (27)12%.     (^28)  63/^%.     (29),4r^>f 

amount  of  whisky. "  (30)    1^1%.     (31)   50%.      (32)    1^'^%. 

(33)25%.     (34)33^%.     (35)  220 Z.     (36)  $235.     (37)116%. 

(38)  20%.  ' 

148.— (39)  $11291^ .      (40)    48c.      (41)    Lost  9^0^%.      (42)  83i. 

(43)  331%.     (44)  $71^      (45)    (^g^:zi^)10b.      (46)   42S%. 

(47)  46-6  +  c.     (48)  $200.     (49)  10%.°    (50)  $11520. 
149.— (1)  $240.     (2y  $41-621.     (3)  $5850.     (4)66^0.     (5)  $10-12^. 

(6)2%.     (7)4%.     (8j2%.     (9)  $400.     (10)  $945.     (11)80. 

(12)  1%. 
150.— 13;  $16-25.     (14)  $102.     (15)  $25.    (16;$1715ff    (17)  $70. 

(18)  31%.      (19)    21tV%.      (20)    25263fVlbs.      (21)    $9720. 

(22)  $43^v,    30172^|ibs.    (23)  311963ft.     (24)  294117Hll>s. 
151,_(25)  103291Hfi  lbs.      (26)    11%.      (27)    120000  pounds. 

(28)  7847Mribs.      (29)  $54.    "(30)   $8000.      (31)   $5333^. 
(32    $4060.     (33)  399^-.  cwt. 
152.— (34)  4OO581V7  lbs.     (35)   $5970.      (36)  ^^^.      (37)    1^%. 
(38)  1|%.     (40)  U%,  1%.  '    . 
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153. -(41)  2%.  (42)2%.  (43)  1%,|%.  (44)2%.   (45)  1^%. 

(46)  $8016-03. 

(1)  $9.  (2)  $105.  (3)  $56-25. 
154. -(4)  $160.  (5)1%.  (6)1%.  (7)1%.  (8)|i%.   (9)  1J%. 

(10)  $2133,^.   (11)  I      (12)  1%.   (13)  $40.   (15)  $8000. 

(16>  $4000. 
155. _(17)  ^10000.  (18)  $6000.  (19)1^^%.  (20)  1^%.  (21)$312-50, 

$400,  $875,  $1515111,  $24242^|,  $60606323.  (22)  $1901  f. 7. 

(23)  $25600.  (24)  ^1%.  (25) '$42256-62.  (26)  $10-15.  ' 
156.— (27)  $4666|.  (28) $759.  (29)  $3000.  (30)  1^%.  (31)  U%. 

(32)  1%.  (33^  $469581  (34)  $6283/,^,  $4189^4:.  (35)  $11970. 

(36)  $18406J;,V.  (37)  M- 
157._(1)  $100.   (2)  $37-50.   (3)  $240.   (4)  $30.   (5)  $9375. 

(6)  111  i^iiig^   (7)  114112.   (8)  16?j  mills.   (9)  $14-40. 

(10)  $16.  (11)  $1979.  (12)  16  mills'.  (13)  $5714f . 
158.— (^4)  15  mills.   (15)  $507500.   (16)  $4.   (17)  $30. 

(18)  $14if.   (19)  $1900.   (20)  $32-37i.   (21)  $6000. 
(22)  $23'-75. 
(1)  $3-70. 
159.— (2)  $3-25,  $3-34.  (3)  75c.  (4)  $300.  (5)  $3-78.  (6)  7*c. 

(7)  $2-35  nearly.   (8)  $2-88.   (9)  $20.   (10)  $162-73  +  . 

(11)  $76-17  +  .  (12)  $1.  (13)  43|%. 

160.— (14)  $20.  (15)  10%.  (16)  20  doz.  (17)  27  in.  (18)  Gain 
$14^^,  Loss  $5H-  (19)  3  yds.  (20)  2.^  lbs. 
(1)  $3200. 

161.— (2)  $9375.  (3)  $2100.  (4)  $4050.  (5)  $2922-75;  (6)  $4795. 
(7)  $7350.  (8)  $7200.  (9)  $8000.  (10)  $8000.  (11)  $4000. 

(12)  $4000.  (13)  $320.  (14)  $691-50.  (15)  $87-50. 
(16)  $118-25.  (17)  51^%.  (18)5,%%.  (19)8%.  (20)  $4000, 
$3010. 

162.— (21)  140.  (22)  110X1.   (23)  Loss  $4.   (24)  Gain  $352. 

(25)  $100500.  (26)  $150000.  (27)78^.  (28)  $480.  (29)84. 

(30)  $947 xV-  (31)  $11868-13.  (32)  3%. 
163.— (33)  5  percent.  (34)  $636363f j- .  (35)  $120000.  (36)  $291^ 

(37)41%.  (38)20%.  (39)75.  (40)  $6500.  $250.  (41)108. 

(42)  $41400.  (43)  $1043-29.  (44)  $2666|  .  (45)  62i. 
164.— (46)  $7200,  $10800.   (47)  6  per  cent.   (48)  60c.  gain. 

(49)  93|.  (50)  £4733^,  £63  lis  8d. 

(5)  $45,  $5-40,  $146  •8'8. 
165.— (6)  $30,  $84-58^  $18-612.   (7)  (a)    $144,  (b)   $131-25, 

(c)   $129-71,  (d)   $255-864,  (e)    $163-487,  (f)   $108-904, 

(g)   $404-416  (h)   £216  Is  6d.   (8)  $106.   (9)  $1344. 

(10)  (a)  $1488,  (6)  $2100,  (c)   $1099-446,  (d)   $2168.752, 

fe)  $1252-374,  (/;  $1174  264,  (g)  $1587-332,   (h)  £2UQ  6s. 

lOid.   ai)  $60-449.   (12)  $180  369.   (13)  $1431-493. 

(14)  $5610.  (15)  $4.  (16)  $65.  (17)3%.  (18)4%.  (19;  3%. 

(20)  5%.  (21)  5  yrs. 
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168.—  22)  2^24  yrs.      (23)    16|  yrs.,    $1159-78.      (24)   25  yrs. 

(25)33iyrs.     (26)  ^V    (27)1     (28)  («)  3^^,  f6;^Vo,  (cJtVo, 

(d)l,    (e)-i„    (f)^^j,(g)-i,.      (29)  12 yrs.       (30)    20  yrs. 

(31)  16 yrs.,  IS^^yrs.,  50 yrs.     (32)  50yrs.,  33ijyrs.,  28 yrs. 

(33)P200.  (34)  $60.  (35)4%.  (36)  2%,  4%.  (37)2i%,5%. 
167.— (38)  4%,  3%.  (39) $108.  (40)  $500.  (41)  $800.  (42" $1300. 

(43)  $723-938.     (44)  -  Latter.      (45)  $261^«.      (46)  $250. 

(47)  $149/rV  (49)  A's  offer.  (50)  $1389-15.  (51)  $1170. 
168.— (52)  $297-804.      (53)  $384  at  end  of  6  mos.      (54)  4^  %. 

(55)  l^yrs.  .56)  5  yrs. 

(I)  $li81-65.  (2)  (a)  Oct.  4,  (b)   111  days,  (c)  $490-88, 
(d)   $9-12.  (3)  (a)    Sept.  4,  (b)   92  days,  (c)   $12-60, 

(d)  $987-40. 

169.— ',4)  (a)   Ap.  18th,  (6)  63  days,  (c)  $24-40,  (d)  $2332-10. 

(5)  (a)  Ap.  18tli,  (6)  76  days,  (c)  $16-92,  (d)   $1233-08. 

(6)  (a)  Sept.  26,  (6)  86  days,  (c)  $106-32,  (d)   $5534-43. 

(7)  (a)   Mar.  4th,  (6)  70  days,  (c)  $31-86,  (d)   $2737-14. 

(8)  (a)  Aug.  4th,  (6)  61  days,  (c)  $3-68,  (d)   $271-32. 

(9)  (a)    Mar.  3rd,  (b)   92  days,  (c)  $80-66,  (d)  $3919-34. 

(10)  (a)  Nov.  8th,  (6)  157  days,  (c)  $31-86,  (rf)  $1202-70. 
170.— (11)  (a)    Mar.  3rd,  (b)   33  days,  (c)  $2-89,  (d)   $397-11. 

(12)  (a)  June  6th,  (6)  97  days,  (c)  $12-26,  (d)  $564-49. 

(13)  (a)   May  9th,  (6)  80  days,  (c)  $6  39,  {d)   $479-66. 

(14)  (a)  May  6th,  (b)   63  days,  (c)  $27*90,  (ci)  $1992-81. 

(15)  (a)   Nov.  26th,  (b)  86  days,  (c)  $80-58,  (d)   $4194-33 

(16)  (a)   Mar.  3rd,  (6)  Mar.  3rd,  (c)Mar.  2nd,  {d)  Mar.  3rd. 

(e)  Mar.  3rd   (17)  t^^.  (18)  ^f^. 

171.-(19)  ^U^.     (20)  sV-  (21)  lift.  (22)  $365.  (23)  $888-50. 

(24)  $365.  (25)  6%.  (26)  5%   (27)  7%.  (28)  12^%. 

(29)  $365.  (30)  July  7th.  (31)  Nov.  2nd  (32)  $1199  87. 
172.— 1)  $35.  (2)  $465.   (3)  $465.   (4)  $48-23.   (5)  $951-77. 

(6)  $2083-23.  (7)  $2104-06.  (8)  $60.  (9)  $20.  (10)  $121*64. 

(II)  $1118-36.  (12)  $3942-26. 

173.— (13)  $244-51   (14 1  $286-25.  (15)  $469-71.  (16)  $397*60. 

(17)  $1266-31.  (18)  $335-80. 
174.— (19)  $29607. 

(1)  $500.  (2)  $500.  (3)  $500.  (4)  10  days.  (5)  15  days. 
(6)  15  days.  (7)  15  days.  (8)  5  mos.  (9)  3  mos.  (10)  $3600. 

(11)  7  mos.  (12)  3^V-  mos. 

175.— (13)  20  days.  (14)  48  days.  (15)  15  days.  (16)  16  days 
(17)  9  mos.   ri8)  24  days.   (19)  120  days.  (20)  32  days 
after  debt  was  due.  (21 )  44  days,  July  15th.  (22)  June  7th. 
(23)  July  23rd.  (24)  7  days. 

176— (25)  4  days.  (26)  Sept  10th.  (27)  Sept.  2nd.  (28)  $923*87. 
(29)  Mar.  25th.  (30)  $1304  42. 

177.— (1)  $104.  (2)  $104  (3  $108-16.  (4)  $108-16.  (5)  $112 -4864. 
(6)  $112  4864.  (7)  $1*124864.  (8)  $121-55.  (9)  $182*33. 
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177._(10)  $32-33.     (11)  $109-29.     (12)  $197  03.     (13)  1-157625. 

(14)  1-169858.     (15)  $689-83.     (16)  $1201" 31. 

178.— (17)  $662-45.  (18)  $9-72.  (19)  $4448-99  +  .  (20)  $1025-76. 
(21)  $135J-61.    (22)  $111-49.    (23)  $1689-67.    (24)  11  35^0. 

(25)  $4328-25.     (26)  43923. 

179  _f 33)  $1789-25    ^  (1 -04)-^ -1  ^  .      (34)    $(1-06)^  x  (1-03). 

(37)  $15400.     (38)  $10000.     (39)  $729-53.      (40)  7+years. 
(41)  5%.     (42)  6-09%. 

180  —(43)  2-95+  %.   (44)  17if%.    (45)  5%,  $200.    (46)  4%,  $1250. 

(47)  4%,  $1500.     (48) "5%.     (49)  $10000.     (50)  $1967-15. 
181.— (7)  $769-23.     (8)    96-15c.     (9)    90-71c      (10)    $739645. 
(11)  $23-54.      (12)   $48-80.     (13)    (a)  $14-14,    (b)  $97  97, 
(c)$93-14,     (d)    $2852-98,     (e)    78-35c.     (14)    $1089-30. 

(15)  $1200-62.  (16)  $384-82.  (17)  $97-60. 

182.— (18)  $3013-86,  $3322-78,  $3663-36.   (19)  .  $(»/ ^)2c. 

(20)  $a^  l-(->/ip)2  y.  (2S)^.   (24)eV#^o^V  (W)$860-48. 
(28)  $3818-85. 
183.— (29)  $6000.  (30)  5%.  (31)  10%.  (32)  $56|.  (33)  $27. 
(34)  $1200,4%.  (35)  $150Q,  4%.  (36) $13 -902  + '.  (37)$11000. 

(38)  81922-75.  (40)  $3463-09. 
184.— (41)  5%,  $1260.  (42)  2%. 

(1)  $7500   '2)  $7000.  (3)  $66661.  (4)  $6250.  (5)  $10000. 

(7)  $5137-04.  (8)  $4274-02.  (9)  $1421-36.  (10)  $1727-68. 

186.— (12)  3-377  times  the  annuity.     (13)  $295*92.     (14)  $3290-81. 

(15)  $6177  39.     (16)  $2289-15.     (17)  $63  60.     (18)  $131 -57. 
(19)  $310-26. 

186 —(22)  $7122-92.  (23)  $1876-52.    (24)  $9803  92.  (25)  $5386 -08. 

(26)  $4476-90.  (27)  $962-91.    (28)  $11118 -39.  (29)  $5965-57- 
(30)  $5167-20. 

187.— (31)  $2675-49    (32)  $4178-91.     (33)  $404-21.     (34)  (1-04)3 

(1-04)2,  (1-04),  1.    (35) $3491 -39.    (36)  $220-67.    (37)  $77 "88. 

(38)  $5385  12.     (39).  $105-24.     (40)  $350  +  . 
188. -(41)  $33-43.      (42)    $46393.      (43)  $28-38.      (44)  $22-22. 

(45)  About  10  years.     (46)  Never.     (47)  $18395-44. 

(1)  $1250  each      (2)  Jones  $1120,  Smith  $1680. 
189.— (3)  $4000.  (4)  $2000.  (5)  $20000.  (6) $1200.  (7)  A  $1001 -74, 

B  $459-13,  C  $939-13.     (8)  $5422Jf.    (9)  $2618-18.    (10)8, 

10  and  12  mos.     (11)  $2000  each 
190  —(12)  $3764  25.    (13)  Louk  $1000,  Smith  $1012,  Knight  $960. 

(14)  B  $6315-79,    C  $5684  21      (15)  B  $13331,    C  $1666|. 

(16)  Smith  $8000,  Jones  $9000,  Cook  $3000.     (i7)  $14472  +  . 
(18)  8  mos. 

191.  —(19)  Terry  $273^,  Tucker  $133J,  Taylor  $73^.  (20)  $722-06. 
(1)  $4010.  (2)  $2509-371.  (3)  $796.  (4)  $12090  (5)  .5764  50. 
(6)  $7481-29.  (7)  £281  5s.  (8)  $290-69  +  .  (9)  9i%. 
(10)  $14433.V 
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192.— (11)  $7275.      (12)  £500.      (13)    9^.      (14)    Direct  $4010 ; 

via   Chicago  $4009-85.      (15)    l%"Disc.      (16)   $2716-875. 

(17)  5  16%      (18)  40  lbs. 
193.— (20)  £802-67.        (21)     £2321    17s.    4d  ;     £276    8s.    3d. 

(22)  $12279-60.       (23)    $4744-186.       (24)    $342-857. 
(25)  1  rouble  =  4-012  fr.     (26)  1  dollar  -  2-487  fl. 

195.— (Use  7r  =  31)  (1)  18  ft.    (2)  56  ft.    (3)  48  in.    (4)  lOOf  sq.  ft. 

(5)    5-744  ft.      (6)    120  yds.      (7)    6-2  ft.     (8)    2-699  ft. 

(9)  28-6  sq.  ft.     (10)  -0000918. 
196.— (11)   30-805  ft.      (12)   $266.      (13)   lOf  ft.      (14)   15-5  in. 

(15)  346  106.   (16)  60  ft.    (17)  40  yds.  6  in.    (18)  357-071  ft. 

(19)  2-121  ft.    (20)  1281-7  sq.  yds.    (21)  69-4  miles.   (22)  40 

(23)  15186-292      (24)  114  363  in. 

197  —(25)  30  ft.,  42ft    (26)  364-641  sq.  ft.  (27)  672.  (28)  22-27  ft. 

(29)  24-64sq.  ft.  (30)  190  114  sq.  yds.  (31)21.  (32)  2005-3 ac 

(33)  152  168  s(i.  yds    (34)  1-68  ft.  (35)  2000.  (36)  525  sq.  ft 

(37)  -541  yds.     (38)  23  ft.  4  in. 
198.— (39)  2710-19  cu.  ft.    (40)  18-973  ft  ,  12-649  ft.    (41)  30-588. 

(42)  18-978ft.  (43)8ft.  (^4) 2 ac. 46 rods.  (45) Square, 8 f rods. 

(46)  8-90  ft.     (47)   20.     (48)   3  chains.      (49)  431|  sq.  ft. 

(50)  5  291  in. 
199.— (51)  1-118  in.   (52)  76-157  ft.   (53)243-721.    (54)  28-284  ft. 

(55)  6995  cu.  ft.  (56)64Lsq  ft    (57)  "577  in.  (58)  £7  3s.  4d. 

(59)  2-487  rods.  (60)  346-5  sq.  yds.  (61)  4500.  (62)  134-114. 

(63)  216000.     (64)  1257 1. 
200.— (65)  if  ft.  per  hr.    (66)  444444-4     (67)  12 J^.    (68)  547*764 

sq.  yds.    (69)  792-608  sq.  yds.    (70)  179i  sq.  in.    (71)1  to 3 

(72)  48-055.      (73)    Drive.       (74)    46-084,     10-415  rods. 

(75)  62-353  rods.     (76)  32f|lbs. 
201.— (77)  2  ^5  in.      (78)    Iff.      (79)    8  to  27.      ^8)    ir4  ft 

(81)  2TLin    (82)  13ft. "6 in.  (83)51?  sq. yds    (84  107 •158yds 

(85)  $1^64   (86)  1.  (87)  25  sq.  in.  (88)  11845  5.  .  .  lbs. 

(89}  $323-326.  (90)  12  ft.  (91)  44  in 
202— (92)  $203-20.  (93;  12.  (94)  82-683 ft.  (95)  123  81sq.  ft. 

(96)  5391f|.  (97)97-7.  (98)  Square, 225 so. yds.  (99)$466-662 

(100)  5  ch.  (101)  22-488  ft   (102)^0-2.  (103)  4708-97 
203.— (104)  1325-481  sq.  yds.   (105)  ^^12.   (106)  11231  yds 

(107)  100   (108)  $158-56.   (1()9)  15f  in.   (110)  2475 

(111)  640  tons.  (112)  $504.  (113)  30|  days.  (114)  $362-50 

(115)  15-512  in. 
204.— (116)  1152  sq.  yds.   (117)  6788f  lbs.   (118)  655-896. 

(119)  22-563  in.   (120)  208  sq.  ch.   (121)  8400  sq.  yds 

(122)  1437.\cu.  in.  (123)235f.  (124)  20  rods.  (125)  3f  sq.ft., 

12f  ft   (126)  31f  in.  (127)  113i  in.  (128)  172#in  . 
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206  —(129)  1  445  sq.  ft.     (130)  368  sq.  in. ,  90  in.    (131)  5028f  sq.  ft. 

(132)  ().   (133)  198.   (134)  65-948  ft.   (135)  8-808  sq.  ft. 

(136)  92f  sq.  ft,  37f  ft.  (137)  126 in. ,  674sq.  in.  (138)  84 in., 

339-477  sq.  in.  (139)  189-52  sq.  ft. 
206.— (140)  676 -859  sq.  rods  (141)  80000  miles.  (142)  1131  cu.  in. 

(143)293^cu.in.  (144)-:ihrs.  (145)^79-65.  (146) 398 -353 sq.ft. 

(147)  8-64  in   (148)  212i  sq.  in.   (149)  148|  sq.  in. 

(150y  24-589  in.  (151)  14 -661  in.  (152)  40*737  sq.  in. 
207.— (153)  108791  sq  yds   (154)  68  938  mi.   (155)  34-469  mi. 

(156)  48-849  mi  (157)5  128  (158)2836  (159)1173333331^. 

(160)  212i  (1 61)  366f  sq.  in.  (162)  229^  sq.  in  (163)  12  ft. 

(164)  96  SCI  ft   (165)  2-659  ft ,  3  159  ft. 
208.— (166)  7;;/ 4  in.  (167)  -V-'^-W  i"-  (1^8)  1396-825.  (169)488. 

(170)  $25-099.  (171);  16-165  ft  ,  113  16  sq  ft   (172)  63  ft., 

45  ft.    (173)22^     (174) 28f.    (175)5531.     (176) -\^- #60 in. 

(177)  f  if  1540"in. 
209  —(178)  3748  075.     (179)  3466145-382       (180)  792  261  cu.  in. 

(181)  12 -728 lbs     (182)  11407  407  oz     (183)25     (184)49in. 

(185)  2799-107.       (186)    44-9.       (187)    3943^    square    feet. 

(188)  758  556_cu.  in. 
210 —(189)  ^s.  #/i8.      (190)  28704  761  sq   ft.      (191)  1390027. 

(192)  43-216.      (193)  49.      (194)  |59-15.      (195)  48  sq.  ft  , 

105  sq  in      (196)  278,?^.     (197)  75  ft.     (198)  973  531 
211.— (199)  1896250.      (200)59  37  in.,  etc.    ^201)15  ft.,  36-496 ft. 

(202)  6-928  in.     (203)  5-55.     (204)  Vt^uI^  ft-     (206)  25. 
212.— (1)  A  $30,    B  129-70.      (2)  $1648.      (3)  $325.       (4)  $144, 

$180,  $202-50      (5)48-Jc.     (6)196.     (7)$133-87i   (8)  $4383. 

(9)  $3  -92      (10)  A  $75,  B  $126,     (11)  ^  distance  from  starting 

point      (12)  69.1c.     (13)  20H'.!' past  4.     (14)  S54-25  $71-75. 

(15)  26  lbs.     (16)  $180,  $240,'  $300.     (17)  $270      (18)  $500. 

(19)25     (20)20|ft'past5     (21)$9-18|.    (22)  A $69,  B $249. 

(23)  11      (24)  6.^3  days-     (25)  6|c.  loss.     (26)  5^.     (27)  f, 

(28    A  $900,  B  $1800.     (29)  $78.     (30)  4f . 
214  —(1)  491c      (2)  5^  sq.  yds.     (3)  A  $12,  B  $10      (4)  18'  past  3 

(5)  B  i)ay  A  $16.   (6)  35.   (7)  2|  yrs.   (8)  $2576-25. 

(9)  $1015,  $1421,  $2233.   flOj  $22-50   (11)  $14 -28^. 

(12)  A  $6,  B  $8,  C  $17  50.   a3)  $40.   (14)  $891. 

(15)  $2826,  $2355.   (16)  32.   (17)  A  $8-40,  B  $7,  C  $6. 

(18)  $217-50.  (19)  $3485.  (20)  27tV  P^st  5.  (21)  $1250. 

(22)  $52-25   loss.       (23)    5-"^5.       (24)    4.1^0.       (25)    $4. 

(26)  $240,  $192,  $180.     (27)  A  $550,  B  $371-25.     (28)  12c. 
216.-  (1)  5.\  days.  ^  (2)  $4-85^^0-     (3)  $180.     (4)  A  $240,  B  $210. 

(5)  $140 -411.       (6)    $2517-50.      (7)   $348.       .8)   $65-40. 

(9)  A  $8,  B  $14,  C  $20.     (10)  A  $49,  B  $320.     (11)  $6-44. 

(12)  720.        (13)    B    2f   yards.       (14)    $29-16.       (15)    84 
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216.— (16)  $588-24.     (17)  1000000.      (18)  $10000.      (19)  75,  60. 

(20)  $643-50.     (21)  25.     (22)  8.     (23)  21,  28,  42.     (24)  5|. 

(25)  40. 
218.— (1)  21^J,  17f.     (2)  $90.     (3)   $1980.      (4)  A  $9-10,    B  $9. 

(5)  A  $128,  B  $120.     (6)  24f.      (7)  2^  loss.      (8)  -0000315. 

(9)  $3432.      (10)  40  rods.     "(11)  $8874.      (12)  Igf  past  7. 

(13)  A  $840,  B  $882.  (14)  $3000.  (15)  9,^^.  (16)  80  ^2  rods. 

(17)  41.      (18)   $2600.      (19)    17 J..     (20)  41f.     (21)   ll^. 
(22j  $20.     (23)  $875.     (24)  32/j'  past  6. 

220— (1)  i     (2)  160  rods.     (3)  $674    (4)  $152.     (5)4f%.     (6)  $18. 

(7)  $3.     (8)  $18-57f     (9;  4.     (10)  B  10  yds.    (11)  $6-01.V5. 

(12)  $28-80.    (13)  $670.    (14)  $8-50    (15)  52^^^.    (16)  A  $12, 

B  $24,    C$26.      (17)  41|.      (18)  $3128,  $1552.      (19)  42f. 

(20)  $3 -33 J.     (21)  $102. "  (22)  ^  loss.    (23)  7\  days.    (24)  26. 

(25)  $1-19^.     (26)  51|. 
222.— (1)  23f.     (2) $69-33^.  (3) $55.  (4)  $2733-60     (5)$3331-12i 

(6)  $145-713.      (7)  A  $418-96^.      (8)  $1-06?.     (9    6'  to  8. 

(10)  $5180      (11)  P4-046.    (12)  30,  20  rods.  ^  (13)  $2283-75. 

(14)  $100  loss.     (15)  31^.     (16)  $540.     (17)  $5600      (18)  7. 

(19)  A  $25-50.  (20)  $11887-50.  (21)  12|.  (22)  75c. 
(23)  $12400.     (24)  $1389-60. 

224.— (1)  A  $900.    (2)  100  rods.    (3)  96.    (4)  $3-33J.    (5)  40  (g  $7. 
(6)  136  lbs.   hind   quarter.     (7)  $998-40.      (8)   $300  @  5%. 

(9)  $19023 -211 .  (10)  $1.  (11)  71  loss.  (12)  6^.  (13)  3.V, 
.^  way  round.  (14)12.  (15)  $320.,  6.  (16)  230  rods.  (17)  $18  42. 

(18)  ^  way  round.     (19)  $9600.     (20)26^.     (21)  60  @  $6. 
226.— (1)  $3571 -421.    (2)  A  $480.    (3)54.    (4)  A  $30-80.    (5)  $6|. 

(6)  $28-50.  (7)  50  lbs.  56c.  (8)  $80.  (9)  12000.  (10)  40. 

^{A)   $41-903.  (12)  $11069-767.  (13)  $574-22.  (14)  71  •8c. 

(i5)  $600000.  (16)  $7-02.  (I7)5ifff  gal.  (18)  28f .  (19)  43c. 

(20)  4-30  p.m.  (21)  $30000.  (22)  4,  $600. 

228— (1)33^.  (2)  94f.  (3)  $5-62^.  (4)  $4800.  (5)  5iV  past  1. 
(6)  $300  @  6%.   (7)  A  $28.   (8)  $2  gain.   (9)  55.1^. 

(10)  $119.  (11)  $6750,  $7200,  $8000.  (12)  $2-50.  (13)  180, 
135,  108  days.  (14)  $150.  (15)  45^^  sq.  ft.  (16)  $935. 
(17)  50.  (18)  $451-20,  $12.  (19)  3.^  miles  per  hr.  (20)  225. 

(21)  Sf  past  5.  .      :       ' 

230.— (1)  $1656.   (2)  $1270.   (3)  79.   (4)  28.  (5)  $2-674. 

(6)  $33-44.  (7)  $262-50.  (8)18.  (9)112.  (10)  209-592  sq.  ft. 
(11)51.  (12)5-61.  (13)  $338.89.  (14)  $400.  (15)  4  loss. 
(16)  5  miles  per  hr.  (17)50.  (18)371^.  (19)360  (20)38^". 
(21)  ^4|  loss.  (^2)  $^0.  (23)  A  $20. 

232.— (1)  60.    (2)  25.    (3)  $14-88.    (4)  150.    (5)  320.    (6)  £8750. 

(7)  Iff  past  3.     (8)66^.     (9)  $l666-66f.     (10)  108  yds. 

(11)  5 -86c.      (12)   A  $504.      (13)    $3965.      (14)    $3333.V. 

(15)  10  horses.      (16)   $1000.     (17)  A  $70.      (18)  6(??10c. 

(19)  8.  (20)  2401  sq.  yds.  (21)  11^-.  (22)  21yV  past  3. 
(23)  11-49  rods.     (24)  $9000. 
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234.— (1)  k    (2)  $1542-85f.    (3)  A|840.    (4)  3,  2.    (5)  Aug.  16. 

(6)  50,  25.  (7)  25.  (8)  $548-457.  (9)  16|.  (10)  $2838-75. 

(11)  -i'4-.,V  past  12.  (12)14000.  (13)  22c.  (14)  $878-87^ 

(15)  March  26.  (16)  $294.  (17)  17  mills."  (18)  5iyrs.,  $420. 

(19)  $9.  (20)  40.  (21)  $3.  (22)  1,  5.  (23)  9. 
236.— (1)  175.  (2)  $124-368.  (3)  4i-'s.  (4)  16f.  (5)  i|' past  12. 

(6)  5".  (7)33.  (8)  A  $345-60.  (9)  $27924-48.  (10)13000,6^. 

(11)  30  geese.   (12)  $500.   (13)  $248-64.   (14)  i. 

(15)  $9483-12^.  (16)  $14960-62|.  (17)  $15300.  (18)  28  men. 
(19)  24  miles.  (20)  $67-80.  (21)  74|. 

238.— (1)  A  $13.   (2)  20f .   (3)  24101   (4)  §.   (5)  B  $2250. 

(6)  50,35.  (7)  $3600.  (8)  $463  @  4%.  (9)  $4000.  (10)  $9 -61^^^. 

(11)  A  84  days.    (12)450.    (13)  284.   (14)  35c.   (15)  $96-385. 

(16)  61     (17)  f?.     (18)  li.     (19)  A$1714-28f     (20)  79§c. 
240.— (1)  $3487-22.  (2)1372.    (3)  55902  to  24565.    (4)  $279 -75®  6. 

(5)  $4315-78}f.     (6)6.     (7)  9  men.     (8)33.     (9)  45A  hrs. 

(10)  $43-65  (11)  $4200.  (12)  $6693567.  (13).  30|c. 
(14)  $1-33^.  (15)  $75.  (16)  $2000.  (17)16fgal.  (18)  $45  "36. 
(19)  5,  7.     (20)  7. 

242.— (1)  $1457-50.  (2)  $2000.   (3)  $829-637.    (4)  123-582  cu.  in. 

(5)  $1973684-21.  (6)  $340-55.    (7)  $1.    (8)  8f    (9)11478-582, 

32-402.    (10)  $472-50.    (11)  $3400.    (12)  $14400.    (13)  y¥^. 

(14)  2.     (15)  9.     (16)  11t\  mo.     (17)  15  bush.     (18)  $900. 

(]9)    31   men   full    time.    1   man   half    time.      (20)    240. 

(21)  $1267-86. 
244.— (1)  $918-021.     (2)  $5-25.    (3)  |  gal.    (4)  lif .    (5)  $105-263, 

(6)  164iV.      (7)  20.     (8)  41.     (9)  $3125.     (10)  $1232.  &e. 

(11)  $25-92.  (12)  18  mills.  (13)  910  alloy,  80  tin,'iO."  lead. 
(14)  Dec.  3,  '90.  (15)  20-247  sq.  ft.  (16)  $500000.  17.  2L 
(18)  37  in.     (19)  $2000,  &c.     (20)  24  lbs.  @  42",  &c. 

246.— (1)  8^%  prem.      (2)  $250.      (3)  69|.      (4)  3.      (5)  $160. 

(6)  $15000.  (7)  $1008,  &c.  (8)  $7-50.    (9)  6c.   (10)  $250,  6. 

(11)8^1  mo.     (12)65.     13.4.     (14)  $20-80.     (15)  90  alloy, 

&c.      (16)  4-795.      (17)  65.      (18)    $1491-856.      (19)   3W. 

(20).  $6000. 
248.— (1)  $2400.  (2)  75c.  corn.  (3)  49  days.  (4)  $325,  4.  (5)  60  %. 

(6)  131  mo.      (7)  2%.      (8)  $11087-52.      (9)   1st  by  lie. 

(10)  105.  (11)  $10000.  (12)  $l-194f.  (13)  $4000. 
(14)  A  $139-12,  &c.  (15)  12  days.  (16)  44  nitre,  &c. 
(17)  $230,  4|  yrs.     (18)  llf fc.     (19)  $400000. 

250.— (1)4^9^  mo.   (2)  5,  1,  1,  3.  (3)  $7-20.  (4)  $1039-54.   (5)  2/Tac. 
(6)  106|-.  (7)  $9-50.   (8)  432  yds.  (9)  Br.  $725,  &c.  (10)  7|c. 

(11)  $22-50.      (12)  11,      (13)  10.      (14)  50  yrs.      (15)  300. 

(16)  $12-60.  (17)  $45062-50.  (18)  5.  (19j  2592f  sq.  ft. 
\20;  -i  gal. 
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252.— (1)  2  hrs.     (2)  $9000.     (3)  $2501-24*.      (4)  94.      (5)  5J. 

(6)  |1681-35i,     (7)  $133-331.     (8)29-56.    (9)  $17.    (10)  3iir 

days.      (11)"  $168-80.     (12)    78^  w.     (13)    2  for  1  penny'. 

(14)  U%  premium.  (15)  $655-36.    (16)  A  $600.    (17)  240  m. 

(18)  $472-50.  (19)  $6979-50.  . 
254.— (1)   42,   &c.      (2)    2265-3.      (3)    3600.     (4)    9,V   past  4. 

(5)  21-213  in.  (6)  858.  (7)  6.  (8)  $116.   '9)  4.   (10)  $40,  &c. 

(11)  36^   in.      (12)   $6000.      (13)   $490050.      (15;   60°  w. 

(16)    132.      (17)  $2241-28.      (18;   $4600.      (19)    $173-85. 

(20)  $227-50.  (21)  A  $3381 -75. 
256.— (1)2*4  g.    (2)  41  miles,  ttc.  (3)  236*16  sq.  in.  (4)  $28938-24. 

(5)  25',  12-022""'past  9.  (6)  $126-75.  (7)  $11-33.  (8).  81. 
(9)  {>^.  (10;  A  $444-44*.  (11)  $2436-66.!f.  (12  $10-50. 
(13)49?..     (14)5-679.    (15)  5°  w.  (17)    $1856-72^.    (18)8. 

258.-1)4.  (2)80.  (3)  3| mills.  1 4)  $3587 "50  @ 8,  &c.  (5)  $10000. 

(6)  lac,  55  sq.  rods,    14  sq.  yds.,    6  sq.  ft.,    132  sq.  in. 

(7)  1334|  lbs.  (8)  ~,^j  mile.  (9)  19',  36".  (10)  $3000. 
(11)  192  min.  (12)  $10557 -50.  (13)127,  M§f.  (14)  A.  $35 -431. 
(15)  $720.  (16)  $33333-331.  (17)  40  miles,  &c.  (18)  3  to  2. 
(19)  410  mo. 

260.— (1)  26', 40".    (2)1-232°/.    (3)36.    (4)  14|f  yrs.    (5)  12' to  5. 

(6)71,.     (7)  $4950.     (8)  $734-40.    (9)72'.    (10)  2s.  ll-51d. 

(11)  A  6 mo.,  itc.   (12)  2-16 p.m.  July  6.    (13)  ^    (14)  $8-60. 

(15)  $3-50.    (16)  7H  miles.    (17)  $400,  &c.    (18)  $888-88^ 

(19)  8^,.     (20)  m  oz. 
262.— a)  5W     '2)  7-26  a.m.,  Oct.  8.  (3)  13?^  days.  (4)  $4112  24. 

(5)46|.  (6)  $3,  $2.  (7)$1120,  &c.  (8)  $360.  (9)  A.  .$3612-50. 

(10)  }»§.  ai)21^c.  (12)9-13a.m,  (13)45,30.  (14)$6-19i. 

(15)  2.1.      (16)  60  to  31.      (17)  A.   7 1  mo.      (18)   $3200. 

(19)  $325. 
264.— (l)17fV  (2) $144    (3)5',  36"  to 8  a.m.  (4)$22555.  (5) $7  46. 

(6)  $7880-299.     (7)  A.  $3666-66?,.   (8)  A.  1yd.     (9)  $1^34. 

(10)$699-85-|.  (11)  $1720.  (12)  $273-40.  (13)17}.  (14)  7|V 

(15)  22-18i.      (16)  2p.m.      (17)  $340  nearly.      (18)  $1-64^. 

(19)  4000.     (20)  273. 

266.  -(1)  A.  42  hrs.,  dist.  25i  miles.  (2)  2513c.  (3)  $570. 
(4)  $175.' (5)  12-35 a.m.  (6  327,109.  (7)$2-46.,  (8)64870 lbs., 
2oz  (9)40/Tdays.  (10)  $350.  (11)4.  (12)  $13800. 
(13)  $2482-165.       (14)    $81-60,   9|   mo.       (15)    $855.   &c. 

(16)  384sq.  in.   (17)  4  mo.     (18)  12^  mills.   (19)  10-37  p.m. 

(20)  14.V 

268.— (1)  30.     (2)  341c.     (3)  $11-20.      (4^  $2250.     (5)  $300,  &c. 

(6)  3|'A       (7)36,45.      (8)  ^ir      (9)  9  02  p.m.       (10)50. 

(ll)$6168-36|f.  (12)  $150.  (13)50.  (14)  6|.  (15)  $1787-50. 

(16;  $4000.     (17)  26,V.     (18)  28*.     (19)  $756. 
270.— (1)10-63  in.  (2)  3753".  (3)$6-0(;g     ^4)  $18.   (5)  A$1443-75. 

(6)  50.     (7)  $730.   (8)  $10489-45.    (9)  53 "43750.    ilO)  78^ c. 
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270._(11)   $9-75.      (12)   $9107.      (13)   4'375  in.      (14)   $11200. 

(15)  4.  (16)  35?^f.  (17)  $1404-90,  &c.  (18)  $26666 -661. 
(19)  38.     (20)  2  miles.     (21)  12. 

272.-(l)  $1000,  &c.  (2)  20.  (3)  40.  (4)  ^^q.  (5)  21,  &c. 
((>)  $450.  (7)  $3.  (8)  8p  cu.  ft.  (9)  16|.  (10)  45. 
(11)  40",  20  yds-  from  starting  point.  (12)  j^jV  Past  4. 
(13)  17 -460.     (14)    15,   &c.     (15)    15  miles  from  Toronto. 

(16)  $30.  (17)  92c.  (18)110.  (19)  83^c.  (20)  1;^^^/ past  12. 
(21)  I  dist.  from  starting  point.  (22)  10.  (23)  2^^,  &c. 
(24)  14.2. 

274.-(l)  B  fg  yd.  (2)  $300.  (3)  $750.  (4)  $333-33^.  (5)  40||9 
miles.     (6)  7,  50's,  &c.     (7)  8ai.     (8)  A  $7 -05.     (9)1711. 

(10)  $875.  (11)  $5810.  (12)81|.  (13)  4^^  miles.  (14)  $1179. 
(15)  5imo.  (16)  42c., 4i lbs.  black.  (17)  $70*50.  (18)  $500-48. 

(19)  1291.  (20)  9-54.  (21)  3i  hrs.  (22)  6^. 
276.-1)  40  mi.  (2)  22^^  mi.  (3)  A^$7,  &c.  (4)  228i.  (5)  $44-27. 

(6)  7600  TTsq.  ft.  (7)  14.  (8)  $40.  (9)  3  to  2.  (10)37^1. 
(11)71.  (12)7  +  .  (13)17f.  (14)  $25.  (15)5.  (16)  540  ml. 

(17)  A $225.  (18)  $350.,  5.  (19)  7^-  (20)  $11-06. 
(21)  3^  hrs.  (22)  1600. 

278.— (1)  A  23.  (2)  8^    (3)  58922.  (4)  5's.  (5)  $10-73.  (6)5ahrs. 

(7)  1650  lbs.   (8)  60c.   (9)4ff,  ff.   (10)  19.*// to  8. 

(11)  $9333.  (12)  8-93.   (13)  $16000,  &c.   (14)  10-261. 

(15)  61|  rods  clay.  (16)  $1^.^.  (17)  61  @  $10.  (18)171' 
past  12.  (19)  28.\.  (20)  $1000.  (21)  $190,  &c.  (22)  $1240. 
(23)  5ia  days. 

280.— (1)  $180,  &c.     (2)  80c.  tea,  S:c.     (3)  17,  25 's,  &c.     (4)  48'. 

(5)  $135-60.  (6)  $56-25.  (7)  $50.  (8)  $73-91^.  (9)  1  gal. 
Iqt.  fpt-  (10)  $1804-275.  (11)  $151-87^.  (12)2.  (13)  7|f 
days.     (14)  4AV  past  11  a.m.     (15)  1st.     (16)  A.  $61-25. 

(17)  $5859 -37V.     (18)  8ic.     (19)  6.     (20)  $4800. 
282.— ;1)  Inc.  $15-60.  (2)  $390.  (3)33,33,7,7.    (4)  7i.  (5)  $1-55. 

(6)  $6-72.  (7)  291  i  yds.  (8)  £4500.  (9)  $49.  (10)  68. 
(11)  U.    (12)55f"  (13)  $1320.    (14)  731.-  (15)  72,48,  24. 

(16)  $3950,  $50.     (17)  165,  162.     (18)  12  mi.     (19)  $3-45. 
284.— (1)  l^V  yds.     (2)  £3005.  4s.  3-6d.     (3)  9^1.     (4)  A.  $175. 

(5)  $547-50.    (6)  $8166f.    (7)  $2-50.    (8)  B  pays  A  $18 -75. 

(9)  9.     (10)  $43.     (11)  $4700.     (12)  9  to  10.      (13)  $1. 

(14)  6  lbs.  tea.     (15)  $160.     (16;  135y%  yds.     (17)  10  mo. 

(18)  A  $21-309.    (19)  $120,  &c.  (20)  man  $2,  &c.  (21)  $250. 
286  —(1)  $1005.     (2)  8j%K,  $1000.     (3)  2,  2,  2,  11.     (4)  $441-66^. 

(5)  $57 -721    (6)10^%.  (7)  $4048-40.   (8)34^1.  (9)  $168-315. 

(10)  2,  3,  5r  (11)  A  $23,  A' c.  (12)  $5000.  (13)45.  (14)  $37*50. 

(15)  A  $300.   (16)  $900.   (17)  $2250.  (18)  A  $646-434. 

(19)  $7760.  (20)  A  $4  "781. 

288.— (1)  $100.  (2)  7t*oV-  (3)  1200.  (4)  ll?,c.   (5)  44^  days. 

(6)  A  $234.  (7j  2700  sq.  yds.   (8)  $8842-68.   (9)  4^^"^. 
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288.— (10)  30  men.     (11)  83|.     (12)  $5000.     (13)  $2-20.     (14)6. 

(15)  $1600.   (16)  A  44  yrs.   (17)  2|.   (18)  20.  (19)  18««--  days. 

(20)  2  to  5.     (21)  A$209-30^a      (22)136. 

290.— (1)  15 1-.  (2)  |9.  (3)  $1462-50.  (4)  7  oxen.  (5)  $356. 
(6)  113636 1*1  oz.  (7)  8.  (8)  $1000.  (9)  25.  (10)  20:^f. 
(11)  6  centres.  (12)  A  $480.  (13)  man  90  days,  etc. 
(14)  $9-59.      (15)  $27-50.      (16)  $67-32|.       (17)  $17-50. 

(18)  27  bush.     (19)  Draft  on  Toronto,  10c, 

292.— (1) $4-50.  (2) 3^^  days.  ^3)  18|.  (4)540}?  tons.  (5)  $333-33.^ 
(6)  $375-50,  &c.  (7)  16000.  (8)  A  $25.  (9)  $560.  (10)  $2940. 
(11)  $500.     (12)  m.    (13)8|gal    (14)  $625.  (15)  11  oxen. 

(16)  8.  (17)  40.    (18)  $689-92.    (19)  $1725-22.    (20)  42m. 

(21)  11|%.     (22)  A  $956  97. 

294.— (1)  $17080.  (2)  5^.  (3)  B.  8g^  yds  (4)  $17550.  (5)  $15-65. 
(6)  ^%  (7)  lO^H'hrs.  (8)  iO.  (9)  40.  (10)  Midway  be- 
tween them,  4^.  (11)  $1256-25.  (12}  $8983 -50.  (13)  $6250. 

(14)  $142180.  "  (15)  7.  (16)  $862-5(}.  (17)  5^-.  (18)  64||c. 

(19)  4^|f  black. 

296  — 1)  $250.  (2)  $10-89.  (3)  83.\c.  (4.)  2\}.  (5)  $694-72 
(6)  6  days.     (7)  $1000.     (8)  $900      (9)  $840.     (10)  58  gal. 

(11)  $142-57.   (12)  50c  ,  &c.    (13)  22}|  miles.    (14)  $18-18. 

(15)  7ft.  (16)  422V.  (17)  $1402-12.  (18)  $7.  (19)  Mid- 
way between  them   5  miles,     (20)  A.  $55. 

298.— (1)  $830 -22  loss.  (2)107/..  (3)  $4444+,  <tc.  (4)5  (5)18000 
(6)  If  gal.  A.,  &c,  (7)  22-4  in.  "(8)  1st.  (9)  $10  80. 
(10)  £21.  16s   Id.     (11)  40c.     (12)  5.     (13)  60c.     (14)  7/^. 

(15)  $1134.     (16)  $795-45.    (17)  384. 

300.— (1)    -083.     (2)  7Ac.      (3)  $10.      (4)  $117.      (5)   $1773-23. 

(6)  $10000.  (7)  90.  (8)  25.  (9)  4.    (10;  12.?f .    (11)  $22400 

(12)  $9600.     (13)  40-114  oz.     (14)  315      (15)  23  gal.,  1  qt. 

(16)  $39  92.     (17)6-539.     (18)  Paris.     (19)  $2519-38. 
302.— (2)  $3-431.      (3)  $4000.      (4)  $9800.      (5)  8.     (6)  $18-40. 

(7)  £11.  OS.  (8)  43|.  (9)275.  (10)  Child  $1920-60.  (11)20. 
(12)  45',  .38fr'.  (13)  6-647.  (14)  latter.  (15)  $3200,  15  mo. 
(16)5.     (17)"  $2000000.     (18)  $133-33-i.     (19)  3ic. 

308.— (64)  6.     (65)  12. 

311.— (100)  19.     (101)  27. 

312.— (102)  651.   (103)  1865.   (105)  1331.   (108)  343340. 

(107)  26375.   (108)  1534.   (109)  18537.   (110)  2086. 

(Ill)  5662074.  (112)  14643006.  (113)  .320001.  ()14)  12. 

(115)  3030  :  rem.  102,     (117)  1,  10,  11,  100,  101,  110,  111. 

.1000,  1001,  1010.     (120)  32 -H  16-^2  + 1  =  51. 

(121)  36-3»-3*-h33-32-h3-M  =  427. 
315._(3)  101^.     (5)  Nearly  83. 

316  -(7)  A  $36^,  B  $18S,  4  :  3.     (8)  73151  ft.     (9)  l^V  jr. 
317.— (12)  $189-93.     (13)  7-52,  7-38.     (14)  $973-78. 
318.— (16)  $20-88.     (17)  50c.  Gold  basis,  30c.  currency. 

(18)  22 -23  lb.  Av. 
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319.— (19)  36-2.     (20)  A  £126|*.    (22)  £20.     (24)  974c. 
320.— (25)  1-732050807568.  (26)  £168100.  (27)  895 -7.  "(28)  $650, 

$647-91.       (29)  $52-67  gain.        (30)   6|  loss.       (31)  4,  6|. 

(32)  $11000,  $5500. 
321.— (33)  6  in.      (34)  1321-4530,  7733-7204,  299107176. 

(35)$212-97.    (36)  1-326,  2-652,  3-979  ft.  (37)  9-2  percent. 

(39)  $131-04  inc. 
322.— (41)  N.  S.  Cy. ,  $14-48.     (42)  Oats  $2400,  &c.    (43)  Aug.  28. 

(44)  $26-58.     (45)  $25000,  $50000.     (46)  2  :  15]-f|. 
323.— (47)7 i^J^T,  ^952-04.  (48)  7^V  ^49)7  yr.  (50)4.  (51)  16-28864. 

(52)  8  m.,  6m. 
324.— (53)  445^min.  (54) $300.  (55)  3m.  (56)  $583-62.  (57) 22-7 m. 

(58)  8i. 
325.— (59)  3^1'.      (60)    8  ft.      (61)    201b.    1  oz.    5  dwt.    6-5  gr. 

(62)  35  m.  (63)  20-45  m. 
326.— (64)  $24-20.  (65)  $800,  $11987-50.  (66)  13!|.  (67)  5  m., 

70min.  (68)  19  ft.  6  in.  (69)  $207.  (70)  117Pp. 
327.— (72)  $32.   (73)  $17530-56.   (74)  $346-64.   (75)  $608. 

(76)  76^.   (77)  30,  36,  45.   (79)  £5  inc.   (80)  9  m. 

(81)  30  loss. 
328.— (82)  $13077-67.     (83)  £7  10s.    (84)  £7  10s.  7M.    (85)  7^|  c. 

(86)  400.     (87)  A  40,  B  60  d.     (88)  339-7  grs.      (89)  12-61. 

(90)  6h%,  3tV 
329.— (91)  5-17%.       (92)    314050,    9064800.       (93)    $948-015. 

(94)  $1104-08.     (95)  12-37.     (96)  8-9.     (97)  ^,  hr.,  ,^  hr.  ; 

h  ^,  (c2  -  d2)  m.  per.  hr.     (98)  2079  min.     (99)  $317-86. 
330.— (100)  50m.,  30m.  per  hr.   (101)801it.,  80kil.   (102)  2-863 oz., 

2-304  c.  in.,    2-1475.     (104)  $31.25.     (106)  $91-80,    8/^  %• 

(107)  4  min.  (108)  6^  nearly,  $2796-82.  (109)  1090ft.persec. 
331.— (110)  £39  12s.  Id.,  $198-02,  99921  fr.     (Ill)  4:5fV,  4:38i2,. 

(112)  Lead  36-35,  cork  43-64  lbs.     (113)  2-004353564672  gal. 

(114)  $2046-99.  (115)  25c.,  12k.  (117)  lOlf.   (118)  70. 

(119)  2:21^V 
332.— (120)  480000199999.  (121)4-005....   (122)  5  m  per  hr. 

(124)  5063-65.   (125)  £19ff|.   (126)  10.   (127)  65|f. 

(128)  16^  ft 
333.— (129)  428-787.  (130)  ll^v  (131)$212-71.  (132)  4 in.  nearly. 

(133)  8  ft.,  7  ft.  (134)  4:3:1:5  by  wt.  (135)720. 
334.— (137)  113^,  48.   (138)  47.   (143)  18-:^.   (144)  11-632  ft. 

(145)  £500000,  £54000.  (146)  476.  (147)  $10000. 
335.— (148)  $2250,  $2000,  $1750.   a49)  2400,  80c.  (150)  35|f. 

(151)  $22047187-50.  (152  $87*53.  (153)65.  (154)  12000  oz. , 

99680  oz. 
336.— (156)  8  hr.  10'  10-4".  (157)  2057,  833.  (158)  46-5  per  cent. 

(159)  $29-56.   (160)  10  23  loss.   (161)  1942.   (162)  9m. 

660  yd.,  9  m.  1035  yd. 


392  ANSWERS. 

PAGE. 

337.— (163)  4§.    (164)  $5333.^,  9|  m.    (165)  |511.   (166)  18,24ft. 

(167)  6  m  per  hr.     (168)  $7995.06.     (169)  $900. 
338.— (170)  $30 -91^     (171)14.     (172)  12(5,,,  + n)  or  {-f  (5  m -n) 

mill,  past  m  o'c.    (173)  30  ft.    (174)  18096i  ft.  (176)  39^^. 

(177)  $1038-87. 
339.— (178)  R  shares.    (179)13-05.    (180)80.    (183)  £1  =  $4 -8665. 

(184)  3 A.     (185)  $16-20. 
340.— (186)   $1058-63.      (187)   U.  S.  4's.      (188)   $1625  per  m. 

(189)  155785-9.  (190)  -  2,2.  (191)  7,6  per  cent.  (192)  192000. 

(193)  7-92  in.,  1414-2  links. 
341.— (194)  $2400.    (195)  $37-55.    (196)  $545-75.    (198)  $12166?,. 

(199)  $17-49  inc.    (200)  5^  min.    (201)  $2-09,  $2-20,  $2-31. 
342.— (202)  fiiyr.,  .v;.  yr.     (203)  $120. 
343.— (1)  $28512.     "("2)  7^H.     (3)  A  $2-10,  B  $2-73,  C  $-63,  D  $7. 

(4)800.    (5)  $1827.   (6)  $23-55.    (7)  $24424,  7%.  (8)  36yd. 

(9)  182  yd.     (10)  225  lb. 
344.— (2)  4,  1-4142,  tVV     (3)  Even.    (4)  20c.    (5)  $242  ;  A  $67.^, 

B  $64f ,  C  $109|.      (6)  $7-50  less.       (7)   Across,   6^f  yd. 

•(8)  37i 
345.— (9)  $2.\f. 

(1)  1.  (2)  1001yd.  (3)  $405.  (4)  20yd.  long.  (5)  Each  child  $1. 
(6)  35  25-cent  pieces.  (7)  82.V  (8)1313,2121.  (9)  7,  $1128. 
346.-(10)  3:7. 

■  (1)  £5  15s.  8fd.,  -68589743.    (2)  £9  7s.'ll-1606d.    (3)  10-2. 
(4)  1^1,,.     (5)  11:2:1.     (6)  100,  300,  600.     (7)  2:21^^p.m. 

(8)  800^  

347.— (9)  365-2425d.     (10)  |^/3]T):l^'350. 

(1)  r-i-|o-     (2)  8s.  9d.     (3)   $22.50,  $37.50.     (4)    4s.  lU. 
(5)13f|m.     (6)|e?.     (7)4-86...     (8)  t§§§  oz. 

348. -(9)  516-2  oz.     (10)  8  yd.     (11)  17^  in. 

(2)  $4-60  nearly.    (3)  £2  17s.  4^?,  ^d.    (4)63,47.    (5)  $2000. 
349.— (6)  480.     (7)  $420.  _(8)  A$1785/^V  ^^"c     (9)  $883-77  .  •  . 

(10)  401b.     (11)  \'725. 

(1)46.     (2)  249  m.     (3)  4:24  p.m. 
350.— (4)  21hr.    (5)  2 gal.    (6)  8th,  15;  9th,  25;  10th,  35.  (7)22|c. 

(8)  $247-65.     (9)  490-49. 

(1)  ^fttf.     (2)  $12,  $22-50,  $67.50. 
351.— (3)  5yid      (4)    -007916.     (5)   80d.     (6)   £16251  7s.  9||d. 
(7)  12  yrs.     (8)  1  to  92  of  mix.     (9)  $34000.     (10)   110  V 22. 

(11)  -9027027.     (12)  14-3  min. 

352.— (2)  '33,'  66V99,*d.'^'  (3)  $67 -60.    (4)  7780-44.     (5)  20  m. ,  32  w. 
(6)  $842-30,  $918-87,    $1598-83.     (7)  Tin  128-39.      (8)  65. 

(9)  U^  I,,  A-     (10)  $117-85. 
353.— (11)  7c.     (12)  4528. 

(1)  11    10-1873.     (2)    265d.,  10.      (3)    8?/.      (4)    29  rods. 
(5)  $2472-94.     (6)  $3045,  $812.     (7)  $7-20. 
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364.— (8)  A $1514-13.     (9)  $77000.    (10)6.    (11)  $2-201.    (12)20. 

(1)  10080,  110250.     (2)  £6  16s.  5d.     (3)  3^.     (4)  30720. 
355._(5)  ^V  less.     (6)  818  yd.     (7)  234|.     (8)  6  in.     (9)  $101-85. 

(10)' 6  m.     (11)  Aug.  24. 
356.— (12)  $112-09- 

(1)  3|i^.    (2)  43^  sec.    (3)  21fV  hrs.    (4)  $493-30.    (5,  $5600. 

(6)  7. '"(7)  40.     (8)  30T=Vl^Vsec. 
357. -(9)  23. 

(1)10-8.     (2;  60cts.,  40cts.     (3)  -9027027.     (4)  51f  ?j  cts. 

(5)  15,  12,ni.perhr.  (6)2-23608:1.  (7)20:21.  (8)  $2828-07. 
358.— (9)  2205.     (10)  $2-69. 

(1)  $1000.  (2)  336 ft.  (3;  6-03.  (4) $382-12.  (5)  17 -57  ft. 
359.— (6)  $3.       (7)    $5086-25.       (8)    1350,    1200.       (9)    $46-76. 

(10)  21  m.     (11)  9,  6|-,  3  ft. 

(1)  $60.     (2)  3  m. 

360.— (3)  39.       (4.)  $445.       (5)     f  fr.    starting  pt.       (6)  4096. 

(7)  22500.  (8;  4 -6c.  (9)  440. 

361.— (1)  -010989.  (2)  $1255-37.  (3)16-635.   (4)  -16025,  6  %. 

(5)  $1192-47.  (6)  $11420.54.  (7)  $15,  $1-87*.  (8)  8}^%. 
(9)  $1400,  $4100. 

362.— (10)  $121-05.   (11)  818  yd.   (12)  38*  sq.  ft.   (1)  $9450. 

(2)  $51834-92.      (3)   A  $15315-42.      (4)  -447213,  -809016, 
3-236067.     (5)  7:2/j-p.m. 

363.— (7)  3|.      (9)  56.      (10)  $3-86.      (11)  75  at  34c.,  69  at  37JrC. 

(12)  1884  $31250,  Sic. 
364.— (13)  9.    (1)  $887-10.     (3)  $2110-14,  5}8,  6r^%      (5)  1-3080. 

(6)  2014^.     (7)  9-28096,  928125. 

365.— (8)   $66|.      (9)  $3750-38.      (10)    8\U.      (11)   $157-50. 

(12)  A  4|S,  B  3?f  m.  per  hr. 
366.— (2)  $5284.       (3)  The  former.      (4)  78-561.      (5)  16-8  mills. 

(6)  40' 36". 
367.— (7)  27f.      (8)  4554-36  grs.      (9)  -4055   16-3862.      (10)  20|. 

(11)  $2534,  $2455. 

368.— (2)   -131870.     (3)  Inc.,  $10300.     (4)  14-7  nearly. 

369.— (5)  120  hrs.,   2401irs.,  no.      (6)  9j|V.     (7)  8^hrs.,  i  round 

in  A's  direction.      (8)  2yVA-      («0  ^f/4in.      (10)  30^3. 

(1)  -998. 
370.— (2)  24-69%.      (3)    24  w.,    181.      (4)347.      (5)    :l  round. 

(6)  $357,  21f  %.     (8)  m 

371.— (9)  396471  sq.  in.,  9198134  c.  in.     (10)  6. 

(3)2U,-m       (5)     130  yd.       (6)     A  8  hr.,    B  10,  etc. 

(7)  -011401,  1-9615. 

372.  —(8)  50,  30.     (9 )  29^ ,  20f^  ft.      (10)  651  -96  lb.     (11)  $125000. 

(12)  235-52.     (13)  9. 
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